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A.^:other  large  central  l>ower 
>t  ion  that  is  using  Gargoyle 

L  r.E.  Oil  Light  for  lubricating  Pennsylvania>Ohio  Power  &  Light 
•1  of  its  turhine  units  is  the  Company. 

Tt  onto  (Ohio)  station  of  the  Safeguarding  and  insuring  con> 


tinuous  operation  of  their  ex¬ 
pensive  machinery  are  the  rea¬ 
sons  why  the  majority  of  leading 
power  stations  are  using  Vacuum 
Lubricants  and  service. 
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WESTON. .MINIATURE 
CONTROL  UNITS^ 


ELECTRICAL  INSTRUMENT  CORPORATIO 


REVOLUTIONIZE 


SWITCHBOARD  PRACTICE 


The  announcement  of  Weston 
Miniature  Control  Units  marks  the 
he^innin^  of  a  new  era  in  switch- 
hoard  practice.  I'hey  meet  the 
trend  in  Central  Stations  toward 
smaller  supervisory  control  hoards. 

Weston  Miniature  Control  Units, 
hesidcs  permitting  closer  super¬ 
vision  and  the  control  of  a  greater 
nuniher  of  circuits  hy  an  attend¬ 
ant,  elfect  (lecided  savings  in  time 
and  labor  of  maintenance  and  in¬ 
spection. 

W  ith  Weston  Miniature  Control 
Units,  all  instrument  and  instru¬ 


ment  transformer  connections  are 
accessible  from  the  front  of  the 
board.  'I'hus  the  ealihratiim  of  in¬ 
struments  may  he  checked  from 
the  fr«)nt  of  the  hoard  without  re¬ 
moving  the  instrument  e«>nnectiuns 
at  the  hack  of  the  hoard. 

These  are  a  few  of  the  outstand¬ 
ing  and  revolutionizing  elficien- 
eies  made  p«»ssihle  hy  the  new  and 
totally  different  West«»n  Minia¬ 
ture  (Control  Units.  For  further  in¬ 
formation,  write  for  descriptive 
folder  W  W'. 


★  FEATURES  OF  WESTON  MINIATURE 
CONTROL  UNITS  .  .  . 


1.  Reduced  initial  cost — no  awkward  or  costly  panel. 

2.  Reduced  operatins  cost — one  attendant  can  handle  five  times  as  many 
circuits. 

3.  Closer  supervision  —  control  of  five  times  as  many  circuits  in  the  same 
panel  length. 

4.  Reduced  ''human  error" —  operator  closer  to  instruments  and  control 
switches. 

5.  Quicker  operation— more  compact  centralization  of  control. 

6.  Saves  space— 80%  less  space  needed. 

7.  Ease  and  speed  of  installation — units  shipped  completely  wired  ready  to 
connect  to  external  circuits — additional  units  simply  bolted  on. 

8.  Flexibility  of  arrangement— all  parts  interchangeable  and  standardized 
as  to  size. 

9.  Practical  freedom  from  maintenance  —  Weston  inimitable,  sturdy,  pre* 
cise  construction. 

10.  Ease  of  repair  when  damaged  by  unusually  severe  service  —  complete 
movement  assembly  easily  removed. 

11.  Ease  of  inspection  —  all  instrument  transformer  connections  accessible  at 
front  of  board. 
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OKOSHEATH 


UNDERGROUND  CABLE 


a  progressive  product  for  new  trends 


As  simple  as  a  pencil. 


SUITABLE  for  installation 
in  conduits  or  directly  in 
the  ground,  Okosheath  is  a 
non-metallic  sheathed  cable 
for  secondary  networks,  build¬ 
ing  services,  parkway  lighting, 
industrial  plants,  airports,  rec¬ 
reation  fields  and  other  low 
voltage,  underground  distri¬ 
bution. 

Th  e  construction  of  Okosheath 
Cable  is  simplicity  itself,  for 
this  cable  consists  simply  of 
the  conductor  and  a  special  rubber  sheath  which  serves 
both  as  insulation  and  mechanical  covering.  A  line¬ 
man  can  splice  it. 

The  specially  treated  rubber  of  the  sheath  is  impervious 
to  moisture  and  to  earth  acids  and  alkalies. 

The  favorable  burn-off  characteristics  of  Okosheath 
Cable  make  it  particularly  useful  for  secondary  networks. 

Okosheath  Cable  is  clean,  smooth,  flexible,  easy  to 
handle,  bend  and  splice.  Light  in  weight,  small  in 
diameter,  requiring  smaller  reels,  it  saves  freight  and 
space. 

Okosheath  Cable  has  been  produced  in  a  progressive 
spirit  to  meet  the  new  requirements  of  power  distribu¬ 
tion.  its  possibilities  are  quickly  being  recognized  by 
the  Industry. 

Samples  of  Okosheath  Cable  and  prices  will  gladly  be 
furnished  upon  request. 


ONLY  2  PARTS 

1.  — The  One-Piece 

Sheath 

2.  — The  Conductor 


THE  OKONITE  COMPANY 

Founded  1878 

THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC. 

Factories:  Passaic,  N.  J.  Paterson,  N.  J. 

SALES  OFFICES:  NEW  YORK  CHICAGO  PHILADELPHIA  PITTSBURGH  ST.  LOUIS 
BOSTON  ATLANTA  SAN  FRANCISCO  LOS  ANGELES  SEATTLE  DALLAS 
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Dry-goods  man’s  view  of  appliance  merchandising 


Wc  are  all  automatons,  obcyins 
external  influences.  We  are  entirely 
under  the  control  of  agents  that 
beat  on  our  senses  from  all  direc¬ 
tions  of  the  outside  world.  I  abso¬ 
lutely  deny  the  existence  of  indi¬ 
viduality.  It  took  me  not  less  than 
twenty  years  to  develop  a  faculty 
to  trace  every  thought  or  act  of  mine 
to  an  external  influence. 

NIKOLA  TESLA, 

Power  and  radio  pioneer. 


—No  failure  of  Beauharnois 
project  if  Canadian  government 
can  prevent  it.  Premier  says 
undertaking  must  go  on  with 
maintenance  of  corporate  and 
shareholders’  rights  unimpaired  by 
legislation — p.  222. 


— All-cubicle  control  does  well 
in  industrial  power  plant.  How 
the  scheme  is  worked  out  by  an 
nil  company  at  Beaumont,  Tex. 
New  designs  needed — p.  232. 


— Let  merchants  merchandise. 
T'his  is  the  advice  of  D.  F.  Kelly, 
chairman  Electrical  Merchandis¬ 
ing  Joint  Committee,  who  thinks 
that  retailers  will  soon  be  able  to 
take  over  from  the  utilities  the 
task  of  selling  appliances — p.  236. 


— Can  direct  current  come  hack  ? 
British  engineer  criticises  elec¬ 
tricity  commissioners  for  changing 
over  to  alternating-current  distri¬ 
bution  and  predicts  a  new  era  in 
which  continuous  current  will  be 
used — p.  225. 


How  poles  resist  invading  termites 


— Quarter-century  life  for  poles 
reixjrted  by  Forest  Service  engi¬ 
neer,  who  bases  his  findings  on 
tests  of  creosoted  Western  red 
cedar.  Longer  life  attained  where 
there  is  top  treatment — p.  237. 


— Czechoslovakia  right  in  step 
with  recent  progress  in  power  gen¬ 
eration.  High  pressures,  temper¬ 
atures  and  voltages  characterize 
her  modern  plants  and  transmis¬ 
sion  systems — p.  243. 


Onward  march  of  standardization 


— Welcome  to  public  pageants. 
Illuminating  engineers  are  ready 
to  throw  light  on  historical  events, 
whether  they  happened  ten  or 
three  hundred  years  ago.  Pro¬ 
jectors  and  lighting  towers  for 
field,  stage  and  bleachers — p.  246. 


— Eating  a  pie  versus  having  it. 
Because  of  new  taxes  in  both 
North  and  South  Carolina,  the 
Duke  Power  Company  regrets  its 
financial  inability  to  continue  its 
advertising  campaign  to  indus¬ 
trialize  the  Piedmonts — p.  226. 


Edison  rallies  from  a  severe  attack 


who  own  the  shares  the  shares  which 
he  declared,  adding:  “That 


Tiinion  Will  Back  Beauha 
Corporate  Rights  Are  ln\ 


they  own, 

is  the  difficulty  always  of  being  too 
late.” 


rnois 


Wri'H  the  aid  of  measures  passed  Dominion  in  respect  to  the  water  powers 
during  the  dying  moments  of  the  created  by  the  canal  will  be  submitted 
present  session  of  Parliament,  the  Cana-  to  the  courts  as  soon  as  possible.  This 
dian  government  will  seek  to  secure  will  give  the  courts  a  specific  ca.se  to 
proper  control  and  management  for  the  decide  upon. 

Beauharnois  Power  Corporation  and  Just  what  the  government  was  going  severe  attack  ot  illness  on  ^aturaay  last, 
protect  the  bona-fide  investors  in  that  to  do  under  the  bills  was  asked  by  August  1,  resulting  in  a  temporary  col- 
project.  The  powers  conferred  upon  Robert  Gardiner,  Progressive  leader,  lapse  that  caused  much  anxiety  to  his 
the  government  under  a  bill  which  de-  whose  attacks  had  started  the  Beauhar-  family  and  friends  and  brought  expres- 
clares  the  navigation  end  of  the  project  nois  investigation.  Was  it  going  to  sions  of  regret  and  sympathy  from  all 
to  be  for  the  general  advantage  of  take  over  the  canal  at  once  ?  he  asked.  quarters. 

Canada  are  expected  to  enable  the  Cabi-  "So  far  as  the  canal  section  is  con-  According  to  his  physicians’  reports 

net  tb  exercise  pressure  in  this  con-  cerned,”  replied  C.  H.  Cahan,  Secre-  he  is  suffering  from  a  complication  of 
nection.  tary  of  State,  “it  is  brought  under  the  ailments,  including  diabetes,  nephritis 

Premier  R.  B.  Bennett  made  a  very  legislative  jurisdiction  of  the  Parliament  and  a  stomach  disorder  believed  to  be 
important  statement  as  to  the  attitude  of  Canada,  and  the  government  of  Can-  due  to  gastric  ulcers,  and  a  decidedly 
of  the  ministry  regarding  the  future  of  ada  is  authorized  by  purchase  or  other-  serious  view  of  his  illness  was  at  first 
the  enterprise.  The  government  by  wise,  or  even  by  expropriation,  to  apparent  in  their  minds.  The  84-year- 
every  means  in  its  power  will  endeavor  acquire  the  lands  and  works  appertain-  old  inventor,  however,  soon  rallied,  ex- 
to  insure  the  continuance  of  the  under-  ing  to  navigation.  I  think  that  is  quite  hibited  his  characteristic  cheerfulness 
taking.  The  Premier  made  it  clear,  a  sufficient  announcement  for  the  pres-  and  philosophy,  and  expressed  his  ex- 
however,  that  neither  the  government  ent.  I  cannot  give  an  expression  of  pectation  of  soon  returning  to  work, 
nor  Parliament  had  any  power  to  set  opinion  as  to  whether  that  will  be  done  On  Tuesday  he  was  able  to  take  a 
aside  the  corporate  rights  of  the  Beau-  immediately  or  not.”  He  added  that  20-mile  automobile  ride  and  to  read  not 
harnois  company  created  by  the  Quebec  when  it  was  done  the  Dominion  would  only  the  newspapers  but  scientific  ar- 
l.egislature  nor  to  deprive  its  share-  own  the  canal  just  as  it  did  the  Welland  tides,  as  well  as  to  walk  downstairs 
holders  of  the  shares  they  own.  Canal.  unassisted.  Dr.  Hubert  S.  Howe,  chief 

The  two  Beauharnois  bills — the  one  In  winding  up  the  debate.  Premier  of  his  attending  physicians,  e.xpressed 
dealing  with  authority  to  take  over  the  Bennett  strongly  emphasized  the  fact  gratification  over  his  patient’s  recupera- 
navigation  phase  of  the  project  and  the  that  the  Beauharnois  property  is  the  tive  powers,  saying  that  his  condition 
other  to  provide  statutory  authority  to  property  of  a  private  company  created  continued  satisfactory,  although  prog- 
divert  the  waters  from  the  St.  Law-  by  the  Legislature  of  Quebec  and  that  ress  “will  of  necessity  be  slower  from 
rence  into  the  canal — passed  the  House  the  province  has  complete  and  absolute  now  on.” 

unanimously.  power  to  create  the  company  as  it  has  Mr.  Edison  comes  of  an  exceptionally 

The  question  as  to  the  relative  rights  done.  Parliament  “cannot  destroy  that  long-lived  family,  two  at  least  of  his 
of  the  Province  of  Quebec  and  the  company  nor  take  from  the  individuals  near  ancestors  living  to  be  centenarians. 


tdison  Kallies  Well 
from  Severe  Attack 

OMAS  A.  Edison  experienced  a 


HANGING  GARDENS  AND  PAVED  TERRACES  FOR  WORLD’S  FAIR  ELECTRICAL  GROUP 


— Wide  World  Photos 

Ground  has  been  broken  for  the  electrical  group  building  to  form  part  of  Chicago’s  1933  exposition. 
Designed  by  Raymond  Hood  of  Xezo  York  in  modernistic  style,  it  zinll  be  1,200  by  300  ft.,  two  stories 
high,  and  zvill  house  electric,  telephone,  telegraph  and  radio  exhibits.  Steel  and  special  zoallboard  will 
form  the  exterior.  H’hite,  yclloxv,  red,  black  and  blue  zoill  be  the  dominant  colors. 
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CALIFORNIA’S  LATEST  HYDRO  DAM,  AT  SALT  SPRINGS  ON  THE  MOKELUMNE 


Sec 

Pane 

JJS 


Conference  of  Leagues 
Shows  Growing  Strength 

Representativits  of  local  electrical 
leagues  from  all  over  the  country  met 
last  week  on  Association  Island,  Hen¬ 
derson  Harbor.  New  York,  for  their 
annual  conference.  Camp  Co-operation 
XI.  About  150  delegates  were  in  at¬ 
tendance.  The  program  continued 
throughout  the  week  and  indicated  a 
growing  strength  in  the  league  move¬ 
ment.  One  hundred  and  seventeen 
leagues  are  now  under  operation — 34 
with  permanent  head(iuarters  and  field 
staffs.  Seven  new  leagues  were  formed 
during  the  year :  four  were  discontinued. 

The  high  points  of  the  program  were 
addresses  on  “The  Value  of  the  Local 
larger  Klectrical  Association  to  the  Utility,” 
by  Horace  P.  Liversidge,  vice-president 
Philadelphia  Electric  Company;  “The 
\'alue  of  the  Electrical  League  to  the 
Wholesaler,”  by  B.  W.  Clark,  general 
manager  Westinghouse  Electric  Supply 
Company:  “The  Next  Five  Years  in 
Business,”  by  Frederick  M.  Feiker, 
director  Bureau  of  Foreign  and  Do¬ 
mestic  Commerce ;  “The  Contractor’s 
has  Viewpoint  on  the  V’alue  of  the  League 
which  to  the  Local  Industry,”  by  R.  W. 
what  Mitchell.  Buffalo,  and  “How  to  Evaluate 
iterna-  Your  Local  Market,”  by  O.  Fred  Rost, 
ive  on  marketing  editor  Business  Week.  Mar- 
to  a  shall  E.  Samp.sell,  president  of  the  Cen- 
irough  tral  Illinois  Public  Service  Company 
Commerce.  It  will  and  also  of  the  Society  for  Electrical 
estigate  the  several  Development,  made  a  strong  presenta- 
‘  electricity  through  tion  of  “The  Growing  Value  of  Local 
Passamaquoddy  and  Co-ordination  in  the  Electrical  Industry 
L  number  of  scien-  and  the  Part  the  League  Must  Play 


Governor  Roosevelt  on  .S"” 

possible. 

VV  ay  to  hAdSSene  Site  in  reduced  schedules  so  far 

announced  the  first  step  has  been  stand- 
fiovERNOR  Roosevelt  of  New  Vork  ardized  at  10  cents  a  kilowatt-hour  for 
Parted  on  Tuesday.  August  4.  on  his  30  kw.-hr.,  instead  of  from  10^  to  15 
imnual  tour  of  the  state,  which  this  year  cents.  Total  savings  are  estimated  at 
rtill  take  him  to  the  proposed  Massena  about  $425,000. 

Point  site  for  the  state’s  St.  Lawrence  By  a  vote  of  543  to  436,  Columbus 
River  hydro  development  and  will  be  citizens  at  a  special  election  last  week 
extended  into  Canada  in  order  to  per-  refused  the  Empire  District  Electric 
niit  him  to  view  the  Beauharnois  plant  Company  a  ten-year  extension  of  its 
under  construction  in  the  Province  of  franchise.  The  proposed  franchise  con- 
Quebec.  In  the  course  of  the  trip  the  tained  a  new  two-way  rate  schedule 
Governor  will  be  joined  by  the  members  which,  it  was  asserted,  offered  a  reduc- 
i)f  the  Power  Authority  of  the  state,  who  tion  in  rates,  depending  upon  the  size 
'vill  accompany  him  on  his  St.  Law-  of  the  hill.  Those  opposing  the  fran- 
rence  inspection  trip.  chise  contended  that  the  Empire  com¬ 

pany  could  operate  without  a  grant  until 
▼  a  .shorter-term  franchise  with  a 

.  .  n  n  I  •  '  ’'^<^Iu<^tion  in  rates  might  be  obtained. 

More  Kate  Keductions 
Negotiated  in  Ka  nsas 

Following  electric  rate  reductions  in 
21'^  Kansas  towns  by  the  North  Ameri¬ 
can  Light  &  Power  Company’s  three 
iiperating  subsidiaries,  as  announced 
last  week  (page  183),  and  reductions 
by  the  Kansas  Utilities  Company  of 
Fort  Scott,  the  Western  Light  &  Power 
Corporation  of  Salina  has  made  reduc¬ 
tions  in  42  towns  as  a  result  of  negotia¬ 
tion  between  President  Nathan  L. 

.lones  and  the  Public  Service  Commis- 
'ion.  The  Central  Kansas  Power  Com¬ 
pany  of  Abilene  and  the  Inter-County 
Electric  Company  of  Cottonwood  Falls 
ire  reported  as  about  to  follow  suit,  and 
'ifficials  of  the  Empire  District  Electric 
Company  of  Joplin,  Mo.,  a  Doherty 
tttility  which  supplies  electricity  to 
s  in  southeastern  Kansas,  have  noti¬ 
ced  the  Governor  and  commission  that 
ey  are  making  a  survey  of  rates  and 
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Cove  Creek  Dam  Part  of 
New  Muscle  Shoals  Plan? 

Organization  this  week  of  the  new 
Muscle  Shoals  Commission,  represent¬ 
ing  the  federal  government.  Alabama 
and  I'ennessee,  took  place  at  Florence, 
Ala.  Much  discussion  arose  over 
whether  the  Cove  Creek  Dam  should  be 
considered  an  integral  part  of  the  proj¬ 
ect.  Mercer  Reynolds,  a  Tennessee 
member,  said  he  was  opposed  to  linking 
development  of  navigation  on  the  Ten¬ 
nessee  River  with  the  disposition  of  the 
Shoals  plant.  He  made  his  statement 
in  reply  to  Congressman  J.  Will  Tay¬ 
lor  of  Tennessee,  who  wired  31  mayors 
to  protest  against  abandonment  of  the 
Cove  Creek  Dam,  which  he  said  he 
understood  was  planned. 

Judge  Samuel  F.  Hobbs  of  Selma, 
Ala.,  selected  as  chairman,  issued  a 
statement  saying  that  on  September  1 
the  commission  will  receive  at  Wash¬ 
ington  proposals  "for  the  leasing  and 
operation  of  the  Muscle  Shoals  project, 
to  be  operated  in  the  interest  of  fer¬ 
tilizer  production  and  of  agriculture,” 
together  with  any  proposals  that  any 
concern  desires  to  make  with  regard  to 
projects  up  the  river  above  Muscle 
Shoals,  including  Cove  Creek,  and  an 
equalizing  dam  below  Muscle  Shoals.” 
Edward  A.  O’Neal,  president  of  the 
American  Farm  Bureau  Federation  and 
a  member  of  the  commission  by  presi¬ 
dential  appointment,  announced  that  the 
Farm  Bureau  would  submit  a  bid. 

In  the  meantime  subcommittees  will 
hold  hearings  at  Birmingham,  Mont¬ 
gomery  and  Decatur,  Ala.,  and  Mem¬ 
phis,  Knoxville  and  Chattanooga,  Tenn. 

T 

Utilities  Power  &  Lisht 
Addins  Much  Equipment 

New  .steam  and  hydro  generating 
units  involving  additional  ratings  of 
more  than  135,000  kw.  for  .subsidiaries 
and  controlled  companies  are  announced 
by  the  Utilities  Power  &  Light  Corpo¬ 
ration.  These  include,  however,'  a 
35,000-kw.  steam  unit  at.,  Stourport, 
England,  and  a  5,000-kw.  .steam  unit  at 
Maccan,  Nova' Scotia.  Part  of  the  addi¬ 
tional  service  facilities  have  recently 
been  completed,  part  are  nearing  com¬ 
pletion  and  part  are  .still  in  the  con¬ 
struction  stage. 

.•\mong  the  extensions  in  the  United 
.States  are  the  new  70.000-kw.  steam 
generating  station  '  at  .Indianapolis 
(known  as  the  Harding  -Street  plant), 
an  additional  12,500-kw.  unit  -in  the 
Dulnuiue  (Iowa)  '  steam  .station,  a 
5.000-kw.  and  a  4,0()0-kw.  steam  unit 
for  the  Laclede  Power  &  Light  Com¬ 
pany  of  St.  Louis,  a  3.000-kw.  hydro¬ 
electric  generating  station  at  Lebanon, 


Mo.;  a  1.000-kw.  steam  unit  at  Harvey, 
N.  D.,  and  two  small  hydro-electric 
stations  in  Nebraska. 

Other  improvements  just  completed 
or  nearing  completion  include  a  50-mile 
loop  high-tension  line  around  Indian¬ 
apolis  and  a  66,000-volt  transmission 
line  between  Dubuque  and  Independ¬ 
ence,  Iowa. 

▼ 


ATLANTIC  CITY  JOINS  BIG 
CITIES  ELECTRICALLY 


— Kfvftone  View  Co. 


Atlantic  City’s  importance  as  a 
national  convention  center  makes  it 
appropriate  that  zAres  should  go 
underground.  A  three-year  pro¬ 
gram  is  nozv  suspended  because  of 
summer  traffic,  to  be  resumed  on 
September  15. 

T 

Hearings  Begin  in  Suit 
Over  New  River  License 

Newton  D.  Baker,  former  Secretary 
of  War,  argued  in  the  United  States 
Western  District  Court  at  Lynchburg, 
Va..  on  July  28  on  behalf  of  the  Appa¬ 
lachian  Electric  Power  Company,  in  its 
suit  to  prevent  the  Federal  Power  Com¬ 
mission  from  refu.sing  to  issue  the 
minor-part  license  the  company  seeks 
for  its  projected  New  River  power  de¬ 
velopment  and  from  forcing  the  com¬ 
pany  to  accept  a  standard  license  as  a 
condition  of  authorization.  Govern¬ 
ment  attorneys  asked  the  court  to  quash 
a  recent  service  of  papers  on  the  five 
members  of  the  commission  because  the 
commissioners  reside  in  the  District  of 
Columbia  and  are  not  under  the  juris¬ 
diction  of  a  federal  court  in  Virginia. 
Mr.  Baker  maintained  that  a  district 


court  has  the  right  to  subpeena  non¬ 
resident  defendants. 

The  company  contends  that  because 
the  land  affected  is  within  the  western 
district  of  Virginia,  and  because  the 
commission  has  placed  an  alleged  cloud 
on  the  title  of  its  New  River  holdings, 
the  suit  should  be  tried  in  the  Western 
District  Court.  Mr.  Baker,  observing 
in  the  course  of  his  argument  that  every 
stream  in  the  United  States  is  tributary- 
to  some  navigable  watercourse,  described 
as  “ridiculous,  preposterous  and  ex¬ 
travagant”  the  idea  that  the  Power 
Commission’s  control  over  navigable 
streams  should  extend  to  the  source  of 
those  streams. 

Last  week’s  hearing  was  preliminary 
in  its  nature,  and  further  hearings  will 
follow  the  decision  as  to  the  court’s 
jurisdiction  over  the  members  of  the 
Federal  Power  Commission. 

T 

Wisconsin  Commission 
Condemns  and  Confers 

“Bargaining  tactics,”  as  they  are 
termed  by  the  Wisconsin  Public  Service 
Commission,  in  the  matter  of  sales  of 
equipment  by  utilities  to  municipalities 
have  been  condemned  by  that  body, 
which  holds  that  equipment  should  he 
charged  for  at  a  price  fair  for  rate¬ 
making  purposes.  The  commission  re¬ 
ferred  to  the  .sale  of  installed  substa¬ 
tion  equipment  to  the  village  of  Water¬ 
loo  by  the  Wisconsin  Gas  &  Electric 
Company,  saying  that  “the  utility  at 
various  times  made  widely  different 
offers  to  the  village  in  connection  with 
the  transfer  of  the  village  from  the 
secondary  to  the  primary  rate.”  Bar¬ 
gaining  in  such  sales  may  lead  to  the 
application  of  a  different  schedule  of 
rates  from  that  filed  with  the  commis¬ 
sion.  the  opinion  said. 

About  100  representatives  of  utility 
companies  met  with  the  commission  re¬ 
cently  to  discuss  a  system  of  assessing 
the  companies  for  the  cost  of  investiga¬ 
tions.  appraisals  and  special  services  as 
made  mandatory  by  a  new  law.  Repre¬ 
sentatives  of  the  electric  companies, 
Grover  C.  Neff  of  Madison  and  W.  A. 
Jackson  of  Milwaukee,  suggested  that 
the  commission  notify  the  company  af¬ 
fected  in  advance  when  it  is  proposed 
to  retain  experts  and  provide  for  a  litar- 
ing,  so  that  the  utility  may  give  its 
opinion  on  the  matter. 

A  recent  order  directed  the  city  of 
Spooner  to  reduce  its  rates.  The  com¬ 
mission’s  investigation  of  the  utility’s 
earnings  in  1930  disclosed  that  the 
electric  department  earned  about  18  per 
cent  on  the  book  value  of  the  property, 
which  was  appro.ximately  the  same  as 
the  commission’s  engineering  depart¬ 
ment  estimated  the  cost  of  reproduction 
on  a  present  price  basis. 
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British  Interest  in  Use  of 
Direct  Current  Revives 

Definite  decision  to  standardize 
alternating-current  distribution  at  230 
volts,  50  cycles,  in  connection  with  the 
national  electricity  program  in  the 
United  Kingdom  was,  at  the  time  of  its 
adoption  a  few  years  ago,  regarded  as 
in  conformity  with  the  general  trend  of 
electrical  progress.  With  the  single 
object  of  standardizing  frequency  in 
Britain,  the  Central  Electricity  Board 
has  already  agreed  to  an  expenditure 
of  nearly  $100,000,000 — double  the  orig¬ 
inal  estimate — and  it  seems  quite  pos¬ 
sible  that  before  the  task  has  been 
completed  (in  five  to  ten  years’  time) 
the  total  cost  will  have  reached  $125,- 
000,000.  This  is  considered  by  some 
eminent  electrical  engineers  in  Great 
Britain  a  heavy  price  to  pay  merely  for 
uniformity,  even  if  it  can  be  conclu¬ 
sively  proved  that  equally  advantageous 
results  could  not  be  achieved  at  much 
less  cost. 

Colonel  R.  E.  Crompton,  one  of  the 
pioneers  of  electricity  supply  in  the 
United  Kingdom,  who  has  never  ceased 
to  uphold  continuous  current,  dealt  with 
the  subject  in  the  course  of  the  Rankin 
lecture  which  he  delivered  at  Liverpool 
University  recently.  Speaking  of  the 
progress  which  has  been  made  with  the 
manufacture  of  mercury-arc  rectifiers 
for  large  outputs  and  of  certain  work 
which  has  been  done  by  Swedish  in¬ 
ventors  on  revolving  transformers,  he 
prophesied  that  a  new  era  of  return  to 
the  direct-current  system  is  very  near. 
He  added  that  he  was  strongly  opposed 
to  the  insistence  of  the  electricity  com¬ 
missioners  on  changing  over  from 
direct-  to  alternating-current  distribu¬ 
tion  in  the  large  towns. 

Colonel  Crompton  quoted  a  prediction 
by  Dr.  Dolivo-Dobrovolsky,  one  of  the 
pioneers  of  the  three-phase  system,  that 
a  “war  of  revenge”  was  a  possibility  to 
be  reckoned  with,  and  a  similar  forecast 
by  Prof.  Alfred  Still  of  Purdue  Uni¬ 
versity,  that  within  20  or  30  years  long¬ 
distance  transmission  by  high-voltage 
continuous  current  would  be  an  estab¬ 
lished  fact,  notwithstanding  the  enor¬ 
mous  and  rapidly  increasing  capital 
expenditure  on  three-phase  lines. 

T 

Vermont  Storm  Trouble 
Quickly  Overcome 

Rapid  restoration  of  power  service 
followed  a  heavy  rainstorm  which  swept 
north-central  Vermont  last  week,  cut¬ 
ting  off  about  20  per  cent  of  the 
residential  customers  of  the  Green 
Mountain  Power  Corporation  in  the 
Burlington-Barre  areas.  Major  in¬ 
terruptions  occurred  on  2.300-volt  lines. 


and  these  were  nearly  all  put  back  in 
service  within  24  hours  of  the  storm. 
Total  damage  will  not  exceed  $10,000. 

T 

State  of  B  usiness  a  Factor 
in  Massachusetts  Rates 

Prevailing  business  conditions  in 
both  New  Bedford  and  Revere,  Mass., 
brought  from  the  Department  of  Public 
Utilities  of  the  state  last  week  a  refusal 
to  order  a  rate  reduction  in  the  former 
city  and  influenced  it  to  cut  the  Revere 
rate  only  0.5  cent  per  kilowatt-hour. 
These  decisions  terminated  two  hard- 
fought  cases.  At  New  Bedford  the  net 
rate  for  residential  service  ranges  from 
7.6  to  2.375  cents,  and,  according  to 
the  board,  is  lower  than  rates  in  all 
other  similarly  circumstanced  communi¬ 
ties  in  the  state,  besides  being  virtually 
as  low  as  that  at  Worcester,  the  lowest 
prescribed  rate  within  that  jurisdiction. 
Because  of  depressed  industrial  condi¬ 
tions,  reduced  revenues  and  increasing 
taxation,  the  commission  sustained  the 
New  Bedford  Edison  Company’s  de¬ 
fense  of  its  present  tariffs. 

In  the  Revere  case  the  commission 
sustained  the  Suburban  Gas  &  Electric 
Company’s  50-cents-per-month  service 
charge  and  three-dollar  disconnection 
charge,  the  latter  being  refunded  if  the 
customer  remains  in  the  same  quarters 
one  year.  The  new  residential  rates 
range  from  8.5  to  3.5  cents  according 
to  type  and  usage.  In  confining  its  rate 
cut  to  5  mills  the  commission  was  in¬ 
fluenced  by  the  large  percentage  of 
migratory  customers  and  the  increased 
percentage  of  uncollectahle  bills. 


South  Carolina  Tax  Case 
Heard  by  Federal  Court 

Arguments  were  heard  recently  at 
Asheville,  N.  C.,  before  a  three-judge 
United  States  statutory  court  in  the 
.suit  of  the  South  Carolina  Power  Com¬ 
pany,  the  Lexington  Water  Power  Com¬ 
pany  and  the  Broad  River  Power  Com¬ 
pany  to  prevent  the  State’  of  South 
Carolina  from  collecting  a  tax  of  0.5 
mill  per  kilowatt-hour  on  electrical 
energy  generated  in  that  commonwealth. 
The  two  chief  (juestions  at  issue  are 
whether  states  can  tax  electricity  trans¬ 
mitted  across  .state  lines  as  a  continuous 
process  in  interstate  commerce  and 
whether  or  not  hydro-electric  power 
companies  are  federal  agencies  and  non- 
taxable  as  to  this  electricity  by  the 
.states  because  they  operate  under  license 
from  the  f'eAeral  Power  Commission. 

The  first  two  companies  claim  they 
are  doing  business  in  interstate  com¬ 
merce  when  they  manufacture  electricity 
and  transmit  it  across  the  state  lines, 
while  all  three  maintain  that  they  are 
agencies  of  the  federal  government.  All 
three  also  maintain  that  the  tax  law  is 
violative  of  the  equal-protection  provi¬ 
sion  of  both  the  state  and  federal  con¬ 
stitution,'  being  discriminatory  because 
it  levies  a  tax  on  electricity  generated 
by  water  power  or  steam  but  imposes 
no  tax  on  electricity  not  ’so  generated. 

On  the  first  point  raised  the  plaintiffs 
file  an  affidavit  from  Dr.  Robert  A. 
Millikan,  California  Institute  of  Tech¬ 
nology,  to  the  effect  that  an  electric 
generator  manufactures  no  electricity, 
except  sufficient  to  keep  it  in  charge, 
unless  and  until  there  is  a  use  of  the 


T  T  T 

MAHOMET  ONCE  MORE  GOES  TO  THE  MOUNTAIN 


In  the  East  Pittsburgh  works  of  the  Westinghouse  company  this 
portable  welding  apparatus  is  rolled  to  generators  and  other  large 
equipment  under  construction  instead  of  having  them  brought  to  it 
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electricity  by  the  consumer  and  that  as 
such  it  is  not  the  production  of  a  com¬ 
modity  or  material  thing. 

The  state,  on  its  part,  maintains  that 
reduction  of  electricity  from  high  volt¬ 
age  to  a  lower  voltage  upon  coming 
into  the  state  is  a  process  of  manufac¬ 
ture  within  the  state  and  that  the  elec¬ 
tricity  sold  to  consumers  in  South  Caro¬ 
lina  is  induced  electricity,  a  different 
j)roduct  from  that  carried  on  the  high- 
tension  wires.  Kilowatt-hours  brought 
from  other  states  and  sold  in  South 
Carolina  may  he  measured  and  dis- 


day  and  Thursday  mornings  and  Friday 
afternoon,  a  barbecue  dinner  and  enter¬ 
tainment  on  Wednesday  evening,  a 
banquet  on  Thursday  evening  and  an 
entertainment — “A  Night  in  Monterey” 
— on  Friday  evening.  Thursday  after¬ 
noon  will  be  given  over  to  sports.  For 
Saturday  trips  have  been  arranged. 

T 

FORTY-FOOT  SPRAYS  ASSUME 
MANY  HUES  AND  FORMS 


During  the  period  of  the  campaign, 
which  attracted  nation-wide  attention 
and  comment,  more  than  7,000  inquiries 
were  received  by  the  power  company 
Concrete  and  immediate  results  were 
seen  in  the  establishment  of  new  indus¬ 
tries. 

Officials  of  the  company  took  the  po¬ 
sition  that  they  did  not  want  to  be  placed 
in  the  false  light  of  appearing  to  be 
angry  or  vindictive  because  of  the  legis¬ 
lative  action.  However,  they  admitted 
that  the  $500,000  franchise  ta.xes  levied 
on  the  company  by  each  state  and 


tinguished  from  kilowatt-hours  produced 
solely  within  the  state.  Permits  of  the 
Federal  Power  Commission  are  only 
Iiermissive,  the  state  asserts,  and  the 
state  may  ta.x  properties  of  the  power 
companies,  franchises  or  licenses  from 
the  state,  or  the  product  generated.  The 
state  also  claims  that  any  discrimination 
in  the  act  is  lawful  and  based  upon  a 
real  difference  between  those  taxed 
under  the  act. 

Whatever  decision  is  rendered  by 
this  court,  an  appeal  is  almost  sure  to 
be  taken  directly  to  the  United  States 
.Sujireme  Court. 


T 


A.I.E.E.  Pacific  Coast 
Prosram  Now  Arransed 

Scenic  suRROUNniNCj.*;  of  the  first  order 
will  add  to  the  attraction  of  the  Pacific 
Coast  convention  of  the  .American  In¬ 
stitute  of  Electrical  Engineers,  to  be 
held  at  Lake  Tahoe,  Calif.,  on  August 
25  to  28.  Following  is,  the  technical 
program : 

Tuesday ,  Auyust  iH,  Morniny. — Session 
on  Iiulu.strial  Applications  (L.  F.  Leurey 
presiditin)  :  ‘‘Klectricity  in  the  Wood  Prod¬ 
ucts  Industry,"  by  Charles  E.  Carey  and 
K.  I<.  Howe,  Seattle;  “Application  of  F^le<-- 
tric-ity  to  Oil-Field  Operation,”  H.  C.  Hill 
and  .1.  H.  Selepiie,  Eos  AiiKeles  ;  “Induction- 
•Motor  DesiKn,”  V.  Hoover.  Pasadena. 
A  tienioon. — Session  on  Power  Transmission 
and  Distribution  (S.  .1.  Lisberper  presid¬ 
ing)  ;  “Ec’onomios  of  A.  C.  Networks  for 
Secondary  Distribution,"  S.  B.  Clark,  Port¬ 
land  ;  “Mokelunine  Hiver  Development  of 
Pacifie  Gas  &  Electric  Company,"  E. 
Crellin,  E.  M.  Wright  and  H.  D.  Dexter, 
San  Francisco;  “Tie-Dine  Control  of  Inter¬ 
connecting  Networks,"  C.  A.  Powel  and 
T.  C.  Purcell,  Pittsburgh  ;  “Tuned  Power 
Eines,"  II.  H.  Skilling,  Stanford  Cniversity. 

Wednesday,  Auyust  i(i.  Afternoon. — Ses¬ 
sion  on  Communications  (C.  E.  Fleagei- 
presiding)  :  “Intercontinental  Telephone 
Service,"  .1.  J.  Pilliod,  New  York  ;  “Patdlic 
Coast  Telephone  Network,”  E.  M.  Calder- 
wood,  San  Franci.sco,  and  D.  F".  Smith,  Eos 
Angeles ;  “Electri<-ai  Solutions  of  Prob¬ 
lems  of  Regular  Scheduled  Flight,"  C.  F*. 
Green,  Schenetdady ;  “Electrical  Sound- 
.Absorption  Measurements,”  A.  E.  Albert 
and  W.  U.  BuIIls,  ('orvallis.  Ore.  Atter- 
noon. — General  Session:  Address  by  C.  E. 
<:runsky,  president  American  Engineering 
Gouncil,  on  “Business  ('ycles  and  Some 
Economic  I’roblems.” 

Friday,  Auyust  28,  Morniny. — Session  on 
l’,lectroi>hysics  and  General  Subjects  (  R.  M'. 
Soren.sen  presiding)  :  “Cathode  Drop  in 
.\rcs  and  Glow  Discharges,”  S.  S.  Mac- 
Keow!i,  Pasadena ;  “Kindling  of  Ele<drii- 
Sparkover,”  C.  E.  Magnusson,  Seattle ; 

Snow  Surveys,”  H.  P.  Boardman,  Reno, 
Nev. ;  “Radio  Co-ordination,”  H.  N.  Kalb 
and  C.  C.  Campbell,  San  F'ranci.sco. 

There  will  be  a  reception  on  Tuesday 
evening,  students’  sessions  on  Wednes¬ 
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A  “Novalux”  electric  fountain, 
with  its  central  figure  symbolic  of 
an  Indian  praying  for  rain,  has 
been  installed  in  Beverly  Hills, 
Calif.,  as  an  ornament  in  a  boule¬ 
vard  park.  Motor-driven  valves 
control  the  "water  effects,  and  2S 
Ceneral  Electric  1  .(IDO-watt  under- 
zvatcr  projectors  arc  used. 

T 

How  New  Utility  Taxes 
Hurt  Carolina  Piedmont 

C'es.sation  of  the  only  national  public¬ 
ity  program  ever  pro.secuted  for  indus¬ 
trial  promotion  in  the  Piedmont  section 
of  the  Carol inas  is  predicted  as  the  re¬ 
sult  of  the  levying  of  approximately 
$1,0()(),0()0  in  franchise  taxes  on  the 
Duke  I’ower  Company  by  the  1951 
legislatures  of  the  two  states,  both  of 
which  themselves  declined  to  appropri¬ 
ate  funds  for  advertising  purposes.  It 
is  learned  that  the  program  of  advertis¬ 
ing  the  Piedmont  Carolinas  in  scores  of 
national  magazines  that  has  been  in 
progress  for  four  years  and  is  credited 
with  having  attracted  many  new  indus¬ 
tries  to  that  district  has  been  definitely 
abandoned  by  the  Duke  company. 


the  increased  general  corporation  taxes 
passed  in  the  face  of  the  company’s 
reduced  income  last  year  forced  the 
corporation  to  abandon  its  plans  for 
the  continuous  promotional  publicity 
program  it  had  adopted. 

T 

Scattered  Happenings 
In  the  Electrical  Sphere 

UNITED  STATES 

To  Study  Lightning  on  Low-Voltage  Lines 
Research  engineers  from  the  high- 
voltage  laboratory  of  the  General  Elec¬ 
tric  Company  at  Pittsfield.  Mass.,  will 
move  their  1,500,000- volt  lightning  gen¬ 
erator  and  other  equipment  to  a  10-mile 
distribution  line  at  Willseyville.  just 
south  of  Ithaca,  N.  V.,  during  August, 
preparatory  to  making  studies  of  light¬ 
ning  on  low-voltage  lines  in  co-opera¬ 
tion  with  engineers  of  the  New  York 
.State  Electric  &  Gas  Corporation.  The 
experiments  will  require  about  six 
weeks. 

Clarion  River  Power  Company  Case 

.Additional  time  has  been  granted  to 
tbe  Clarion  River  Power  Company  in 
which  to  file  briefs  in  its  appeal  from 
tbe  decision  of  tbe  District  of  Columbia 
.Supreme  Court  denying  a  temporary  in¬ 
junction  to  restrain  the  Federal  Power 
Commission  from  ascertaining  the  orig¬ 
inal  cost  and  net  investment  of  its 
hydro-electric  project  on  Clarion  River. 
Pennsylvania.  Indications  are  that  the 
case  will  not  reach  the  Court  of  Appeals 
until  January. 

P(»wer  Expansion  in  Louisville 

r.  Hert  Wilson,  president  of  the 
Louisville  Gas  &  Electric  Company, 
which  under  a  20-year  contract  has 
lurnished  all  the  power  used  by  the 
Louisville  Railway  Company,  since  the 
purchase  of  its  generating  equipment  a 
year  ago  for  $3,000,000,  has  announced 
plans  for  spending  approximately  a  half 
million  dollars  on  additional  substation> 
and  transmission. lines  for  local  distribu¬ 
tion  of  power,  in  part  for  the  street- 
railway  service.  Construction  will  be 
under  way  on  the  improvements  by 
.August  15  and  completed  by  the  close  of 
the  year. 
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California-Oregon  Power  Helps  Dairymen 
A  novel  rate  agreement  has  been 
made  by  the  California-Oregon  Power 
Company,  which  will  reduce  by  10  per 
cent  the  contract  rates  under  which  it 
supplies  electrical  energy  to  irrigation 
districts  in  Siskiyou  County,  Calif.,  such 
reduction  to  remain  in  effect  for  the 
present  season  or  as  long  as  the  price 
of  butter  fat  remains  below  35  cents  a 
pound  at  Montague.  This  reduction, 
based  on  the  ratio  between  the  cost  of 
electric  service  and  the  cost  of  produc¬ 
ing  butter  fat,  results  from  a  voluntary 
offer  by  the  power  company  to  relieve 
temporarily  the  dairymen’s  depression 
and  is  said  to  be  the  first  instance  of 
record  where  a  utility  has  approached 
the  subject  of  rate  relief  from  this  stand¬ 
point. 

Another  Rate  Reduction  in  ^owa 

More  than  50,000  users  of  electricity 
in  the  Sioux  City  territory  of  the  Iowa 
Public  Service  Company  will  benefit 
from  a  reduction  in  rates  which  has 
just  become  effective  and  will  mean  an 
annual  saving  of  $100,000  or  more  to 
consumers  in  more  than  200  towns. 

Jamestown,  N.  Y.,  Buys  Utility  Plant 
.Sale  of  the  electric  plant  of  the  Niag¬ 
ara,  Lockport  &  Ontario  Power  Com¬ 
pany  in  Jamestown,  N.  Y.,  to  the  city 
of  Jamestown  has  been  approved  by  the 
.\ew  York  Public  Service  Commission. 
The  plant  serves  Jamestown  and  sur¬ 
rounding  municipalities.  Its  sale  is  the 
result  of  negotiations  started  by  Chair¬ 
man  Milo  R.  Maltbie  of  the  commission, 
who  suggested  this  way  of  eliminating 
duplication  of  service  and  competition. 
The  purchase  price  is  $750,000,  of 
which  $350,000  will  be  paid  from  sur¬ 
plus  earnings  when  possession  is  taken 
and  the  remainder  from  future  earn¬ 
ings  in  six  installments. 

Garsaud  to  Inspect  Western  Plants 

To  familiarize  himself  with  impor¬ 
tant  projects  under  license.  Colonel 
Marcel  Garsaud,  engineer  member  of 
the  Federal  Power  Commission,  left 
Washington  August  5  on  a  trip  that 
will  carry  him  to  the  Pacific  Coast.  He 
will  view  the  Flathead  project  in  Mon¬ 
tana,  the  site  in  Z  Canyon  on  the  Colum¬ 
bia  River  in  Washington,  the  Kettle 
Falls  project  of  the  Washington  Water 
Power  Company  and  other  projects  on 
the  Columbia,  Deschutes,  Pit,  Feather, 
Vuha,  Mokelumne,  San  Joaquin,  Kings 
and  Kern  Rivers.  On  his  return  trip 
Colonel  Garsaud  will  visit  Hoover 
Dam 

Kansas  City  Power  &  Light  Rates 

A  special  study  of  the  rate  structure 
of  the  Kansas  City  (Mo.)  Power  & 
bight  Company  is  being  made  which 
may  possibly  result  in  a  further  reduc¬ 
tion  of  rates  to  domestic  and  small 
power  consumers,  whose  last  cut  was 
m  1929.  No  such  forecast,  however,  is 
sponsored  by  the  company.  President 


Porter  saying  that  the  object  is  to  as¬ 
certain  whether  present  rates  continue 
equitable. 

May  Expand  Cleveland  Municipal  Plant 

A  bond  issue  of  $2,500,000  to  finance 
a  rehabilitation  and  extension  of  Cleve¬ 
land’s  municipal  electric  plant  is  before 
the  City  Council.  Of  this  sum  $2,000,- 
000  would  be  used  for  extending  the 
building  and  installing  a  20,000-kw.  gen¬ 
erator,  the  rest  for  new  service  lines. 

More  Transmission  Lines  for  Powerton 

Authorization  has  been  given  by  the 
Illinois  Commerce  Commission  to  the 
Super  Power  Company  of  Illinois  to 
acquire  a  250-ft.  right-of-way  for  a 
double  line  of  steel  towers  to  carry 
200-kv.  three-phase  lines  from  Power- 
ton,  the  Insull  generating  station  near 
Pekin,  to  Chicago. 

Tillamook  (Ore.)  Project  Up  Again 

Citizens  representing  Tillamook 
County  in  Oregon  have  completed  the 
draft  of  preliminary  petitions  to  the 
Oregon  Hydro-Electric  Commission  to 
investigate  the  advi.sability  of  the  forma¬ 
tion  of  a  people’s  public  utility  district. 
If  the  commission  approves  the  scheme, 
a  subsequent  petition  for  an  election 
will  probably  be  filed.  The  district 
would  include  nearly  the  entire  western 
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Coming  Meetings 

American  Institute  of  Electrical  Engi- 
neers — Pacific  Coast  Division,  Lake 
Tahoe,  Calif.,  Aug.  25-28  :  district 
meeting,  Kansa.s  City,  Mo.,  Oct. 
22-24. 

Rocky  Mountain  Division,  N.E.L.A. 

— Stanley  Hotel,  Estes  Park,  Colo., 
Sept.  2-4.  G.  E.  Lewis,  367  Gas  & 
Electric  Bldg.,  Denver. 

Electrochemical  Society  —  Hotel  Utah, 
Salt  Lake  City,  Sept.  2-5.  C.  G. 
Fink,  Columbia  University,  New 
Y  ork. 

Pennsylvania  Electric  .Association  — 
Bedford  Springs  Hotel,  Bedford 
Springs,  Pa.,  Sept.  9-11.  H.  A. 
Buch,  Telegraph  Bldg.,  Harrisburg, 
Pa. 

Empire  State  Gas  and  Electric  Asso¬ 
ciation — The  Sagamore,  Bolton  I.,and- 
ing.  Lake  George,  N.  Y.,  Sept.  10-11. 

C.  H.  B.  Chapin,  Grand  Central 
Terminal,  New  York. 

international  .tssociation  of  Electri¬ 
cal  Inspectors — Eastern  and  West¬ 
ern  Sections  (joint  meeting),  Pitts¬ 
burgh.  Sept.  14-17.  R.  W.  E.  Moore, 
Westinghou.se  Electric  &  Manufac¬ 
turing  Co.,  East  Pittsburgh,  Pa. 

American  Welding  Society  —  Copley- 
Plaza  Hotel,  Boston,  Sept.  21-25.  M. 

M.  Kelly,  33  W.  39th  St.,  New  York. 

New  England  Division,  N'.E.L.A. — 
Poland  Springs  House,  South  Po¬ 
land,  Me.,  Sept.  28-30'.  Miss  O.  A. 
Bursiel,  20  Providence  St.,  Boston. 

(ireat  Lakes  Division,  N.E.1...4.— 
French  Lick  Springs  Hotel,  French 
Lick,  Ind.,  Oct.  1-3.  T.  C.  Polk, 

20  N.  Wacker  Drive,  Chicago. 

.Association  of  Electragists  Inter¬ 
national — Hot  Springs,  Ark.,  Oct. 
5-8.  L.  W.  Davis,  420  Lexington 
Ave.,  New  York. 

Illuminating  Engineering  Society — Wil¬ 
liam  Penn  Hotel,  Pittsburgh,  Oct. 
13-16.  E.  H.  Hobble,  29  W.  39th 
St.„  New  York. 

National  .Association  of  Railroad  and 
Utilities  Commissioners  —  Jefferson 
Hotel,  Richmond,  Va.,  Oct.  20-23. 

J.  B.  W'alker,  270  Madison  Ave., 
New  York. 


portion  of  the  county,  with  the  incorpo¬ 
rated  citie.s  and  towns  of  Tillamcxik. 
Bay  City,  Nehalem  and  Garibaldi.  This 
is  the  first  definite  movement  for  the 
development  of  hydro-electric  power 
projects  under  the  utility  district  law 
enacted  by  the  1931  Legislature.  The 
proponents  have  already  on  file  applica¬ 
tions  for  permits  to  appropriate  6,000 
sec.-ft.  of  water  from  Tra.sk  River  and 
to  construct  three  reservoirs. 

Another  High-Tension  Line  for  Texas 
The  Texas  Power  &  Light  Company 
is  constructing  a  132-kv.  H-frame  trans¬ 
mission  line  from  its  recently  enlarged 
lignite-burning  Trinidad  plant  to  Over- 
ton,  30  miles  distant.  It  will  be  placed 
in  operation  about  October  10  and  will 
provide  power  for  areas  in  the  east 
Texas  oil  field  not  now  reached,  besides 
providing  an  additional  circuit  for  Tyler. 

CANADA 

Long  Power  Line  Near  Completion 
Under  the  direction  of  Ontario 
Hydro-Electric  Power  Commission  en¬ 
gineers,  the  200-mile  transmission  line 
between  Hunta  and  Copper  Cliff  is  rap¬ 
idly  nearing  completion,  nearly  all  the 
steel  towers  having  been  erected.  The 
undertaking,  costing  $3,500,000,  will 
bring  Abitibi  Canyon  power  to  the 
.Sudbury  district.  At  Hunta,  on  the 
transcontinental  railway  just  west  of 
Cochrane,  the  Ontario  Power  Service 
Corporation  will  deliver  the  power  con¬ 
tracted  for  from  the  Abitibi  development. 

Slave  Falls  Plant  Ready  September  1 
September  1  has  been  selected  as  the 
date  for  the  official  opening  at  Slave 
Falls  of  the  second  hydro-electric  plant 
built  by  the  city  of  Winnipeg  on  the 
Winnipeg  River,  the  first  being  at  Point 
du  Bois,  where  105,000  hp.  is  installed. 
The  municipal  plant  at  Slave  Falls  was 
placed  under  construction  in  1929,  the 
same  year  in  which  the  Winnipeg  Elec¬ 
tric  Company  started  the  Seven  Sisters 
undertaking.  The  Slave  Falls  plant  is 
designed  for  eight  12,000-hp.  units,  or 
a  total  of  96,000  hp.,  but  initial  installa¬ 
tion  comprises  only  two  units.  An  86- 
mile  transmission  line  has  been  built  to 
Winnipeg. 

ABROAD 

The  Drumm  Storage  Battery 

Co-operating  whole-heartedly  in  the 
development  of  the  Drumm  storage  bat¬ 
tery,  the  Great  Southern  Railway  of 
Ireland  is  now  speeding  arrangements 
for  running  a  battery-operated  train 
between  Dublin  and  Bray.  A  leading 
question  which  has  confronted  the  in¬ 
ventor  and  those  working  with  him  is 
whether  the  life  of  the  battery  will  be 
such  as  to  render  it  an  economic  .suc¬ 
cess.  A  life  of  five  years  is  being 
looked  for.  During  laboratory  tests 
which  account  for  more  than  two- 
thirds  of  that  time  there  has  been  no 
sign  of  deterioration. 
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I  iijcr  Creek 
poivcr  house, 
head  1,190  ft. 


More  hydro 
for  California 


Dedication  of  Salt  Sprinss  and  Tiger  Creek 
power  houses  on  July  12  marked  the  com¬ 
pletion  of  the  first  step  in  the  development  of 
228,000  hp.  on  the  Mokelumne  River  in 
northern  California  by  the  Pacific  Gas  &  Electric 
Company.  A  328-ft.  rock-filled  dam  contain¬ 


ing  3,000,000  cu.yd.  of  material  impounds 
water  for  one  12,000-kva.  unit  at  Salt  Springs 
and  two  30,000-kva.  units  at  Tiger  Creek,  lower 
on  the  river.  Power  is  transmitted  to  San 
Francisco  Bay  over  a  double-circuit  110-mile, 
220-kv.  line. 


Salt  S prill  <fs 
pozeer  house, 
head  245  ft. 


E  D  I 


Wanted — new  ideas 

NOW  has  been  reached  the  stage  of  the 
depression  where  many  men  nod  assent  to 
the  oracular  utterance,  “Business  is  bad  and  it  is 
going  to  take  a  long  time  to  come  back;  in  fact, 
it  is  doubtful  if  it  ever  returns  to  tbe  old  plane  or 
scale  of  magnitude.”  Such  counsels  of  defeat 
cause  stagnation,  make  minds  become  moldy  and 
induce  a  misleading  resignation  to  inefficient  acts 
and  thoughts.  Yet  these  sentiments  are  prevalent 
even  in  executive  circles  and  even  in  the  electrical 
industry. 

As  a  result  there  is  a  great  tendency  to  mark 
time  and  little  support  is  given  to  forward  move¬ 
ments  in  thought  or  in  action.  Having  dined  and 
wined  well,  the  electrical  industry  looks  com¬ 
placently  on  its  operations  and  is  content  with  its 
environment.  Utility  executives  say  the  future 
will  witness  a  much  slower  growth  because  only 
the  domestic  load  bears  promise  and  because  the 
art  of  invention  is  unlikely  to  be  as  fruitful  for 
business  development  in  the  future  as  in  the  past. 
Similar  analyses  are  found  among  electrical 
manufacturers. 

These  prophecies  may  prove  correct.  Un¬ 
doubtedly  they  will  prove  correct  if  they  prevent 
thought  and  change  or  stifle  the  aggressiveness 
and  courage  of  men  in  the  industry.  They  develop 
a  deplorable  self-satisfaction  and  self-bypnotism. 
Why  not  challenge  them? 

As  there  is  nothing  else  to  do  these  days,  ample 
time  and  talent  should  be  available  for  analysis 
and  planning.  A  very  superficial  analysis  w'ill 
show  the  fallacy  of  pessimism  and  at  the  same 
time  bring  to  light  the  new  approaches,  new 
methods  and  new  policies  needed  to  get  the  indus¬ 
try  expansion  that  is  possible  and  probable.  All 
groups  in  the  industry  should  now  lay  the  plans 
for  operation  when  business  recovers.  Indeed, 
It  is  possible  that  analysis  and  plans  might  help 
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to  bring  pressure  for  immediate  business  recovery. 
Here  is  a  very  profitable  opportunity  for  engi¬ 
neering  groups,  in  particular,  to  render  invaluable 
service  to  the  industry.  Other  groups  also  might 
find  these  studies  profitable.  At  tbe  very  least, 
theywould  be  helpful  psychologically. 


Hold  profit  margins 

Avery  encouraging  condition  has  existed  in 
the  electrical  industry  in  that  very  few  if  any 
manufacturers  have  practiced  price  cutting  as  the 
road  to  increased  volume  of  business.  In  past 
depressions  there  were  many  believers  in  this 
doctrine  despite  its  proved  fallacy  and  its  in¬ 
jurious  effect  upon  both  buyer  and  seller. 

Price  cutting  means  reduced  profits  to  the  manu¬ 
facturer,  inferior  quality  of  products,  upsets  in 
purchasing  methods  and  practices,  changes  in 
plans  for  business  development  and  an  immediate 
mark-down  in  invested  values  and  industry  secu¬ 
rities.  It  does  not  change  the  balance  between 
supply  and  demand — it  only  puts  an  unwelcome 
cycle  of  retrogression  into  industry  progress. 

Despite  these  facts,  price  cutting  and  chaos 
exist  in  some  electrical  lines  today,  and  the  pres¬ 
sure  of  depression  has  gradually  forced  a  greater 
application  of  the  destructive  practice.  Buyers 
will  state  that  any  supplier  should  have  a  fair 
margin  of  profit  and  that  increased  quality  in  all 
products  bought  can  come  only  through  making 
fair  profits.  Buyers  are  willing  to  pay  fair  profits 
and  wish  to  have  a  prosperous  supply  group. 
But  when  quotations  come  in  w’ith  a  100  per  cent 
price  cut  or  a  price  range  from  one  to  four  for  a 
standard  product  the  buyer  has  no  alternative  but 
to  take  advantage  of  the  lack  of  business  intelli¬ 
gence  in  the  supply  group.  It  is  not  the  duty  of 
the  purchaser  to  institute  proper  cost  accounting 
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for  the  suppliers  or  to  tell  the  suppliers  of  the 
false  economics  by  which  they  are  swayed  and  the 
ultimate  disaster  that  results  from  attempts  to 
sell  products  below  cost. 

It  is  very  important  that  industry  trade  groups 
should  measure  the  penalties  involved  in  cutting 
prices  to  abnormal  values  and  take  steps  to  rectify 
these  practices.  Prosperity  cannot  be  forced  by 
the  application  of  bad  business  practices,  and  this 
is  no  time  to  place  a  very  disturbing  and  artificial 
depreciation  upon  invested  values.  Price  courage 
and  not  price  cutting  will  pave  the  way  to  a  sane 
capitalization  of  returning  prosperity. 

What  is  the  matter 

with  en3lneers  and  ensineerin3? 

IT  IS  more  than  disturbing  to  visit  engineering 
offices  of  utilities,  industrial  concerns  and  con¬ 
sultants  only  to  find  the  staffs  thoroughly  clipped, 
vacant  desks  in  abundance  and  the  “terror  of  the 
axe”  strong  upon  a  trembling  remainder.  Is  it 
all  due  to  times  of  depression,  when  every  dollar 
counts  and  expenditures  must  be  thoroughly 
weighed?  Are  engineering  brains  so  much  better, 
or  so  much  worse,  than  those  of  the  general  staff 
that  ordinary  procedures  need  not  be  followed? 
No  truly  competent  executive  would  dream  of  so 
disorganizing  his  general  staff  against  recupera¬ 
tive  possibilities  as  to  eliminate  members  by 
wholesale.  It  takes  a  long  while,  they  say,  to 
train  a  man.  What,  then,  is  wrong  with  the  engi¬ 
neer’s  corporate  standing? 

Engineering  brains  today  are  rated  as  a  com¬ 
modity  because  engineers  are  too  numerous,  be¬ 
cause  the  art  is  too  inviting  to  the  youngster  who 
is  able  to  tinker  with  this  and  that,  and  because, 
as  a  profession,  engineering  lacks  exclusiveness 
and  rigorous  requirements  for  admission.  The 
question  is,  can  almost  any  one  be  an  engineer  or 
does  it  take  brains  and  training  to  make  the 
grade?  Does  not  the  old  idea  that  a  handbook 
and  a  slide  rule  make  an  engineer  persist  in  the 
minds  of  business  executives? 

Engineers  are  playing  a  “piker”  game  if  they 
cannot  prove  themselves  worth  their  keep.  They 
belong,  figuratively,  not  in  the  labor  market  but 
at  the  directors’  table.  The  world  of  today  is 
essentially  an  engineering  world.  But  engineers 
must  become  of  a  business  mind  and  measure  their 


own  success  in  terms  of  something  more  than 
engineering  accomplishment.  They  must  measure 
it  professionally  and  individually,  not  as  a  service, 
but  as  a  valuable  and  vital  element  in  modern 
business  and  society.  This  cannot  be  done  over¬ 
night  or  at  the  flat  point  of  the  business  cycle. 
Let  the  individual  engineer  correct  his  standing 
in  corporate  enterprise  if  he  would  avoid  a  repeti¬ 
tion  of  the  unfortunate  present. 

Granted  that  no  industry  progresses  unless  it 
maintains  the  highest  grade  engineering  personnel 
and  granted  that  engineers  now  are  at  a  low  scale 
of  value  in  the  employment  market,  whose  duty 
is  it  to  prove  the  case  for  engineers?  Few  fight 
the  other  fellows’  battle  in  this  world,  and  it 
would  seem  to  be  clearly  indicated  that  engi¬ 
neers  need  to  gird  up  their  loins  and  show  their 
competency  and  their  indispensability. 

Standardized  abbreviations 
need  further  study 

ABBREVIATIONS  of  engineering  terms  are 
y^Vnot  the  sole  concern  of  editors  and  type¬ 
setters.  Readers  of  engineering  literature  are 
also  interested  parties  to  the  adoption  of  a  stand¬ 
ardized  set  of  abbreviations.  The  American 
Standards  Association  has  promulgated  for  study 
and  adoption  a  tentative  set  of  300  or  more 
engineering  symbols  and  contractions.  The  pro¬ 
posed  forms  apparently  have  not  taken  fully  into 
account  the  joint  needs  of  readers,  writers  and 
typesetters. 

In  the  first  place  the  natural  tendency  to  use 
the  alphabetical  process  has  resulted  in  the  same 
letter  standing  for  totally  different  quantities  as 
employed  in  independent  branches  of  engineering 
and  economic  science.  Thus  the  letter  “c”  stands 
for  candle,  center,  cent,  coulomb,  cubic.  The  con¬ 
text  should  disclose  which  of  these  the  letter  rep¬ 
resents.  There  are,  however,  too  many  instances 
where  tables  and  data  are  published  without  con¬ 
text  to  justify  such  a  high  degree  of  simplification 
to  a  single  letter.  The  abbreviation  should  stand 
on  its  own  merits  and  therefore  might  w  dl  carry 
a  higher  degree  of  resemblance  to  its  unabbre¬ 
viated  origin.  This  would  tend  to  eliminate  such 
inconsistencies  as  using  “  f.p.s.”  for  both  feet-per- 
second  and  foot-pound-seconds.  Likewise,  too 
great  a  commitment  to  initial-letter  abbreviations 
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encourages  ridiculous  composites  that  look  too 
much  like  printer’s  pi — e.g.,  “m.p.h.p.s.,”  which 
denotes  traction  acceleration  in  miles,  hours  and 
seconds. 

Undoubtedly  some  of  these  incongruities  arise 
from  the  attempt  to  reconcile  national  practices 
with  an  international  standard,  and  the  rest  come 
from  an  attempt  to  combine  the  jargon  of  sev¬ 
eral  technical  realms  into  a  single  one.  The 
trouble  is  that  it  is  all  as  idealistic  in  conception 
as  esperanto — and  also  as  likely  to  be  delayed  in 
universal  acceptance.  Less  radical  changes  will 
bring  orderliness  out  of  prevailing  American  prac¬ 
tice  without  interfering  with  such  progress  to¬ 
ward  International  standardization  as  proves  to 
be  needed. 

Industrial  firms  can  overcome 
annoyance  of  momentary  outages 

A  LTHOUGH  great  strides  have  been  made  in 
increasing  service  reliability  by  improved  in¬ 
sulation,  looped  and  network  feeds,  better  relay¬ 
ing  and  so  forth,  it  is  almost  impossible,  at  least 
economically,  to  avoid  occasional  momentary  serv¬ 
ice  outages  and  voltage  dips  where  extensive  over¬ 
head  systems  are  exposed  to  lightning  storms. 
And,  despite  all  the  advantages  of  interconnec¬ 
tion,  outside  lines  do  have  a  habit  of  spreading 
momentary  disturbances  over  the  systems  they 
join.  The  total  yearly  duration  of  these  momen¬ 
tary  interruptions  may  seem  of  little  consequence, 
but  if  they  stop  a  number  of  motors  in  some  in¬ 
dustrial  plant,  especially  where  the  success  of 
the  process  depends  on  continuity,  industrial  rela¬ 
tions  are  bound  to  suffer. 

Where  the  causes  of  major  interruptions  have 
been  removed,  application  of  a  time-delay  ele¬ 
ment  to  no-voltage  protection  of  motor  circuits 
has  been  found  successful  in  preventing  the  in¬ 
dustrial  annoyance  from  momentary  service 
outage  or  voltage  dips.  Two  to  two  and  a  half 
seconds’  time  delay  has  been  found  effective  in 
most  cases,  according  to  the  results  of  exhaustive 
tests  during  the  past  three  years.  Of  course,  the 
nature  of  the  load  and  strength  of  the  mechan¬ 
ical  connections  between  the  motor  and  the  load 
have  to  be  considered.  In  other  cases,  where 
industrial  processes  would  not  be  seriously  Incon¬ 
venienced  by  complete  removal  of  voltage  for 


three  to  four  seconds  (and  these  are  many),  auto¬ 
matic  reclosure  of  feeder  switches  within  from 
two  to  two  and  a  half  seconds  is  practical  and 
desirable. 

Good  welding  depends 
on  good  welders 

NOl'  long  ago  the  engineering  department  of 
a  large  Kastern  operating  utility  decided  to 
utilize  electrically  welded  construction  wherever 
possible  In  the  erection  of  steelwork.  This  com¬ 
pany  having  no  welders  in  its  employ,  it  sought 
to  hire  some.  Those  applying  for  work  were  of 
varying  degrees  of  experience  and  skill.  To  each 
were  given  test  specimens  to  fabricate;  then 
examinations  and  tests  were  made  of  the  w’elds. 
All  the  commonly  accepted  rules  for  visual  evalu¬ 
ation  of  weld  quality  were  applied,  and  physical- 
strength  determinations  w’ere  checked  against 
these  observations. 

At  intervals,  after  intermediate  training,  these 
observations  and  tests  were  repeated  with  the 
same  men.  The  results  were  amazing,  for  it  was 
soon  conclusively  demonstrated  that  while  the 
appearance  of  the  w  eld  was  not  an  infallible  index 
of  quality,  the  man  who  made  It  was  a  definite 
assurance  of  predictable  results.  Under  training 
the  men  improved,  but  in  general  it  was  evident 
that  no  examination  or  non-destructive  test  was 
so  good  an  assurance  of  weld  quality  as  the 
answer  to  the  question,  “Who  welded  this?”  Men 
who,  without  much  previous  training  or  experi¬ 
ence,  were  poor  welders  seldom  became  good 
ones,  but  good  ones  became  better.  The  personal 
element  proved  most  important. 

As  a  result.  In  erecting  important,  new,  virtu¬ 
ally  all-welded  structures,  this  organization 
adopted  the  plan  of  using  only  those  welders 
who  had  shown  consistently  good  results  in  shop 
tests.  No  elaborate  field  examinations  of  welds 
were  made,  and  the  whole  structure  was  allowed 
to  rely  on  the  personal  element.  The  men,  fully 
understanding  the  situation,  turned  out  work 
which  no  amount  of  supervision,  insistence,  field 
examination  or  tests  could  of  themselves  have 
yielded.  Upon  the  personal  element  many  weld¬ 
ing  jobs  may  depend.  Good  welders  should  be 
at  a  premium  in  the  years  of  the  electrically 
welded  age  which  is  upon  us. 
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All-Cubicle  Control  i 
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SOO-amp.  steel  switch  cubicle  weighing  4,400  lb. 

Reactors  below.  Straight  and  neat  copper  runs  from 
cubicle  to  reactors  and  clean  connections  to  potheads. 


Gans-operated  disconnects  not  found 
suitable  for  cubicle  use. 

Generator  delta  and  control  trans¬ 
formers  installed  in  air  duct. 

Exciters  directly  connected  to  transfer 
bus. 


The  term  “cubicle”  means  specifically  one  indi¬ 
vidual  steel  housing  containing  a  circuit  breaker 
with  its  accessories  and  piece  of  bus,  assembled 
at  the  factory  and  shipped  assembled.  The  buses  and 
connections  in  the  cubicle  are  not  imbedded  in  comijound 
or  oil,  the  type  of  switchgear  in  which  compound  or  oil 
is  used  being  termed  “metal-clad.”  A  cubicle  is  not 
necessarily  an  oil  circuit  breaker  housing,  since  factory- 
built  air  circuit  breaker  steel  housings  are  also  termed 
cubicles.  Factory-built  field  switch  compartment  or  con¬ 
trol  board  box  units  are  likewise  called  cubicles. 

The  use  of  steel  cubicles  for  oil  .circuit  breakers  is 
made  possible  by  the  development  of’  the  oil  circuit 
breaker  itself.  When  an  oil  switch  tank  was  not  much 
more  than  a  tin  can,  frequently  leaking,  and  throwing 
oil  every  time  the  switch  opened,  a  .masonry  inclosure 
was  quite  appropriate.  But  present-day  breakers  are 
birds  of  a  different  feather.  The  recent  round  tanks  are 
a  good  deal  stronger  than  a  4-in.  or  even  an  8-in.  brick 
wall  and  they  do  not  leak  or  throw  oil.  Short-circuit 
currents  nowadays  are  so  high  that  if  one  of  the  modern 
breakers  did  blow  up  a  masonry  wall  would  offer  very 
little  resistance  to  it,  but  on  the  contrary  the  flying  bricks 
or  pieces  of  concrete  would  be  quite  dangerous.  The 
steel  inclosure  used  now  is  not  so  much  a  protection 
against  fire  or  explosion,  but  a  separation  of  circuits  for 
inspection  and  repair  and  a  modern  method  of  ])roduc- 
tion  and  installation.  It  is  no  longer  necessary  to  hold 
up  the  installation  of  switching  equipment  until  the 
masonry  cells  are  built ;  the  assembled  cubicles  as  re¬ 
ceived  from  the  factory  can  be  installed  in  short  order 
as  soon  as  the  floor  slab  is  finished.  If  the  proper  steel 
framing  is  provided  they  can  be  installed  even  before 
the  concrete  floor  slab  is  poured. 

Control  boards,  too,  are  nearly  all  built  of  steel  nowa¬ 
days,  the  use  of  marble  and  slate  has  been  practically 
abandoned,  and  even  ebony  asbestos  or  soapstone  are 
used  only  on  special  occasions.  It  is,  therefore,  possible 
to  assemble  a  number  of  panels  at  the  factory  and  ship 
them  either  as  a  whole  switchboard  or  a  considerable 
portion  of  a  switchboard. 

A  rather  elaborate  installation  recently  completed  in 
a  new  power  house  of  the  Magnolia  Petroleum  Company, 
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Industrial  Power  Plant 
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B/  M.  M.  SAMUELS 


c  Generator  9.375  kv^a 
2.300  volt,  60  cyc/e 


Beaumont,  Tex.,  will  serve 
to  illustrate  how  far  the 
cubicle  idea  can  be  carried. 

The  control  board  is  made 
u])  of  stretcher  level  steel 
panels,  back  to  back,  with  a 
distance  of  only  20  in.  be¬ 
tween  the  fixed  front  panels, 
containing  all  indicating  in¬ 
struments  and  control 
switches,  and  the  hinged  rear 

panels,  containing  recording  meters  and  relays.  The 
total  length  of  the  present  switchboard  is  20  ft.  and  it  was 
shi])ped  in  two  sections,  each  section  containing  half  the 
number  of  cubicles  which  are  made  up  when  front  and 
rear  ])anels  are  assembled  together.  Thus,  instead  of 
assembling  the  whole  board  at  the  factory  for  wiring 
purposes,  then  knocking  it  down  jianel  by  panel,  crating 
each  ])anel  separately  for  shipjnng,  and  then  repeating 
tile  jirocess  in  the  field,  it  was  only  necessary  to  divide 
the  whole  switchboard  into  two  jiarts  and  ship  it  as  two 
structures,  the  limit  being  shipjiing  and  handling  facili¬ 
ties. 

In  addition  to  the  great  saving  in  time  and  labor, 
there  is  the  additional  advantage  of  leaving  all  the  wiring 
intact  as  finished  and  checked  at  the  factory,  thus  avoid- 
in<,f  many  errors  in  the  small  wiring.  The  instruments 
on  this  switchboard  are  all  of  uniform  square  or  rec¬ 
tangular  design.  Ammeter  switches  and  voltmeter 
switches  were  entirely  eliminated  and  triplex  instruments 
were  used  throughout  on  three-phase  circuits. 

Switch  cubicles  compactly  arranged 

Of  jiarticular  interest  is  the  2.300-volt  switch  cubicle 
structure.  Local  oil  refinery  conditions  made  it  impos¬ 
sible  to  select  a  higher  voltage  than  2.3(X).  and  for 
this  Vditage  the  circuit  became  (piite  heavy.  The  present 
installation  consists  of  two  7.500-kw..  80  ])er  cent  ])ower- 
tactor  turbo-generators  and  the  rupturing  capacity  of  the 
breakers  had  to  be  based  on  two  additional  future  units. 
This  called  for  unusually  heavy  breakers  and  it  was 
found  necessary  to  provide  reactors  in  the  feeder  cir- 
^^uits.  which  were  standardized  at  800  amj).  The  gener¬ 
ator  breaker  had  to  have  a  rating  of  3,fX30  amp.  and  the 
one  finally  selected  for  generator  circuits  was  General 
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3,000-amp.  steel  switch  cubicle 
weighing  11,000  lb. 

Copper  bar  delta  formation  with 
current  transformers  In  gen¬ 
erator  air  duct. 


Electric  Conqiany  tyjie  FK-.S5-32.  having  a  very  heavy 
round  steel  tank.  32  in.  in  diameter,  containing  all  the 
three  ])oles.  The  steel  cubicle  containing  this  breaker, 
two  sets  of  buses,  two  sets  of  disconnects  and  the  neces¬ 
sary  current  and  potential  transformers  is  5  ft.  6  in.  x 
3  ft.  6  in.  X  1 1  ft.  6  in.  and  w'eighing  1 1.000  lb.,  a  rather 
remarkable  space  record  for  such  heavy  switching.  The 
scheme  of  connections  is  the  one  which  has  recently  be¬ 
come  quite  popular,  consisting  of  one  breaker  with  two 
sets  of  disconnects  per  circuit  and  two  sets  of  buses.  In 
this  particular  cubicle  design  the  buses  are  arranged 
horizontally  at  the  top  and  separated  from  each  other. 
The  covers  are  so  arranged  that  each  bus  is  accessible 
for  inspection^  or  repair  while  the  other  bus  is  alive. 
There  would  have  been  no  difficult v  involved  if  it  were 
found  desirable  to  fill  the  bus  compartment  with  com¬ 
pound :  in  fact,  this  can  be  done  at  a  later  date  if  found 
desirable,  but  for  the  present  this  precaution  w^as  not 
considered  necessary. 

Unfortunately,  it  was  found  necessary  to  use  stick-up 
operated  disconnects,  for  the  simple  reason  that  none 
of  the  gang-operated  disconnects  on  the  market  today 
are  quite  suitable  for  cubicle  use.  They  are  too  awkward 
and  clumsy  and  the  mechanisms  re((uire  more  space 
than  can  be  allotted  to  them  within  reasonable  bounds 
of  economy.  New  designs  are  sadly  needed,  as  has  been 
emphasized  in  the  Ei.fxtrical  Wori.d  on  numerous  occa¬ 
sions.  The  blade  type  disconnects  are  not  suital)le  for 
capacities  of  3.000  amp.  and  over,  principally  because 
they  are  t(K)  difficult  to  ojierate. 

There  are  a  number  of  heavy  capacity  disconnects  on 
the  market  which  are  so  built  that  each  single-pole  ele¬ 
ment  consists  of  two  or  more  switches  in  parallel,  making 
it  necessary  to  open  two  or  more  switches  i)er  nhase  to 
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Control  board  of 
cubicle  structure 

Control  switchboard, 
front  panels,  containing 
indicating  instruments 
and  control  switches.  The 
rear  panels,  containing 
recording  instruments  and 
reiays,  are  20  in.  back  of 
the  front  panels  and  are 
lunged.  The  panels  are 
stretclier  level  steel. 


transformers  accessible.  No  doubt  it  would  have  been 
better  to  arrange  the  terminals  on  the  side  of  the  gener¬ 
ator  instead  of  on  the  bottom  and  to  build  a  steel  house 
above  the  floor  line  to  accommodate  delta  bus  work  and 
current  transformers.  And  yet  it  must  be  admitted  that 
in  the  end  a  neat  and  simple  copper  arrangement  was 
obtained  in  spite  of  all  the  difficulties. 

The  feeder  circuit  breakers  are  General  Electric  Coin- 
])any  type  FK-55-20,  800  amp.,  having  20-in  heavy  steel 
round  tanks  containing  all  the  three  poles.  The  cubicles 
are  similar  in  design  to  the  generator  cubicles,  except 
that  in  addition  to  the  two  sets  of  bus  selector  discon¬ 
nects  a  third  set  is  required  on  the  feeder  side.  The 
800-amp.  feeder  disconnects  are  of  the  standard  knife- 
blade  type.  The  dimensions  of  each  feeder  cubicle  are 
5  ft.  6  in.  X  2  ft.  8  in.  x  1 1  ft.  6  in.  and  the  weight  of 
each  is  4,400  lb. 

Feeder  reactors  are  arranged  in  concrete  compart¬ 
ments  w'ith  screen  doors  in  the  basement  immediately 
under  the  switch  cubicle  gallery.  Each  reactor  occupies 
considerably  more  ground  space  than  the  corresponding 
switch  cubicle,  but  by  skillfully  arranging  the  circuits 
having  reactors  and  those  having  none  it  was  possible 
to  obtain  straight  vertical  copper  runs  from  the  cubicles 
down  to  the  reactors,  offering  a  neat  and  simple  appear¬ 
ance,  without  the  necessity  of  providing  empty  spaces 
between  circuits  for  the  purpose. 

Breaker  cost  reduced  by  use  of  440  volts 

A  supply  of  2,3(X)-volts  was  first  considered  for  the 
larger  auxiliary  motors,  but  this  would  have  required 
breakers  on  these  motors  of  the  same  capacity  as  the 
main  breakers,  an  altogether  too  expensive  a  proposition, 
l)articularly  since  the  most  essential  auxiliaries  are  steam 
driven,  the  plant  being  primarily  a  boiler  plant  for  proc¬ 
ess  steam  rather  than  a  generator  station.  A  supply 
of  440  volts  was  therefore  selected  for  the  auxiliaries, 
supplied  by  two  three-phase  transformers  from  the  main 
buses.  There  are  two  sets  of  440- volt  main  buses,  from 
which  two  feeders  are  run  to  each  of  a  number  of  group 
buses,  the  arrangement  being  so  that  any  required  num¬ 
ber  of  motor  group  switchboards  can  be  added  later  as 
the  station  grows.  All  motors  are  for  across-the-line 
starting  and  the  main  440-volt  transformer  switches  and 


Exposed  motor  mech¬ 
anism  on  2,300-volt 
cubicles 

Cubicles  also  used  for 
440-volt  main  switch 
structure  and  for  in¬ 
dividual  motor  switches. 


clear  a  breaker.  Such  an  arrangement  is  quite  hazardous, 
particularly  in  cases  where  only  a  few  circuits  have  such 
multiple  units  and  the  other  circuits  are  of  lower  ca- 
])acity  and  have  single  units.  There  is  a  possibility  that 
an  operator  may  open  one  unit  of  a  multiple,  leaving  one 
or  more  units  of  the  same  phase  closed,  assuming  the 
breaker  to  be  clear,  whereas  it  would  really  still  be  ener¬ 
gized.  For  the  3,0(X)-amp.  circuits,  therefore,  the  single¬ 
unit  Flpeco-Niagara  type  butt  contact  disconnects  were 
selected. 

The  arrangement  of  the  rather  heavy  copper  within 
the  cubicle  is  remarkably  neat  and  sinqde,  and  in  spite 
of  the  great  economy  in  space  does  not  give  the  slightest 
impression  of  crowding.  I'rom  the  generator  cubicles 
heavy  copper  bars  are  continued  directly  to  the  generator 
terminals.  This  is  done  under  the  floors  of  bridges  which 
form  walkways  from  the  switchboard  gallery  to  the  tur¬ 
bines.  Steel  ])lates  are  provided  under  the  copper  and 
wire  screens  on  the  sides. 

Generator  delta  closed  in  air  duct 

The  generators  being  delta  connected,  it  was  necessary 
to  install  two  current  transformers  in  each  phase  before 
closing  the  delta.  All  this  copper  work  and  the  group 
of  current  transformers  were  accommodated  within  the 
generator  air  duct.  It  may  be  apropos  to  again  empha¬ 
size  the  fact  that  this  called  for  a  great  deal  of  juggling 
and  crowding  and  adjusting  steel  members,  air  coolers 
and  air  duct  partitions  in  order  to  get  the  necesary  clear¬ 
ances  for  the  copper  and  to  make  insulators  and  current 
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feeder  switches  as  well  as  the  individual  motor  switches 
are  air  circuit  breakers. 

The  transformer  breakers  are  solenoid  operated  due 
to  the  required  differential  protection  and  the  feeder 
breakers  are  manually  operated.  Motors  which  are 
located  in  close  proximity  to  the  respective  group  switch¬ 
board  have  manually  operated  switches,  but  those  located 
remote  from  the  switchboard  have  motor-operated 
switches  on  the  switchboard,  the  respective  control 
switch  being  located  at  the  motor. 

The  440-volt  main  switching  structure  and  the  motor 
grou])  switchboards  are  likewise  of  the  steel  cubicle  de¬ 
sign.  Each  switchboard  was  completely  fabricated  at 
the  manufacturing  plant  and  shi])])ed  as  a  completely 
assembled  structure. 

New  departure  in  excitation  system 

The  excitation  system  is  rather  novel  and  deserves 
some  mention.  Each  generator  has  its  own  voltage  regu¬ 
lator  and  normally  uses  its  own  direct -connected  exciter, 
but  there  is  one  spare  exciter,  to  which  any  generator 
can  be  connected  in  emergency.  This  s])are  exciter  is 
connected  to  a  transfer  bus  without  any  switch  whatever, 
but  each  generator  has  two  electrically  operated  field 
switches,  one  to  connect  the  generator  field  to  the  direct- 
connected  exciter  and  the  other  to  connect  it  to  the 
transfer  bus  and  thus  to  the  spare  e.xciter.  All  the  sole- 
iioid-o])erated  field  switches,  shunts  and  accessories,  as 
well  as  the  transfer  bus.  are  contained  in  one  steel  cubicle 
structure;  which  likewise  was  completely  built  and  assem¬ 
bled  at  the  factory  and  shi])ped  assembled  as  one  unit. 

Thus  the  Magnolia  Petroleum  Company’s  power  house 
is  one  of  the  first,  if  not  the  first,  in  which  every  piece 
of  switching  e(|uipment  is  of  the  steel  cubicle  factory- 
built  type  and  results  of  its  oi)eration  will  he  awaited  with 
a  great  deal  of  interest.  It  brings  out  the  possibilities  of 


Preventing  reactor  burn-outs  with  a 
carbon  gap  surge  protector 


time  saving  and  money  saving  through  use  of  factory- 
built  standard  assemblies. 

The  plant  was  designed  by  the  J.  G.  W  hite  Engineer¬ 
ing  Corporation.  Jackson  &  Moreland  acting  as  consult¬ 
ing  engineers,  and  was  constructed  by  the  owners  under 
the  supervision  of  J.  S.  McLean,  resident  engineer  for 
the  designers. 

T 

Carbon  Gap  Protects  Reactor 
Against  Surge  Damage 

By  F.  M.  LEWIS 

Assistant  Electrical  Engineer, 

Nortlm'cstern  Electric  Cotnpany,  Portland,  Ore. 

Considerable  trouble  has  been  ex|)erienced  with  con¬ 
ductors  burning  in  a  neutral  reactor  on  an  11 -kv.  steam 
turbo-generator  in  the  steam  plant  of  the  Northwestern 
Electric  Company  at  Portland.  Ore.  The  reactor  was 
installed  to  eliminate  the  27th  harmonic  which  was  caus¬ 
ing  considerable  telephone  interference  throughout  the 
city.  It  consisted  of  100  turns  of  bare  250.000-circ.mil 
copper  cable  with  a  mean  radius  of  20.62  in.  and  arranged 
in  ten  layers  of  ten  concentric  turns.  The  coil  had  a 
reactance  of  0.01  henry,  or  approximately  377  ohms  at 
60  cycles. 

After  several  cases  of  conductors  burning  apart  from 
line  surges  the  purchase  of  a  new  reactor  was  consid¬ 
ered.  W  hile  waiting  for  i)ro|X)sals  an  experimental  pro¬ 
tective  gap  made  from  two  pieces  of  5-in.  electric  furnace 
carbon  electrode  with  machined  faces  was  installed.  A 
piece  of  wax  paper  puncturing  at  60-cycle  voltages  from 
220  to  290  was  used  to  maintain  a  small  fixed  shunt  gap. 
Since  one  thickness  would  puncture  with  no  knowm  line 
disturbances  a  second  thickness  was  added. 

A  number  of  line  surges  have  occurred  since  and  in  each 
case  the  paper  has  punctured  and  prevented  further 
damage  to  the  reactor.  Moreover,  no  interference  com¬ 
plaints  have  been  rejjorted  by  the  telephone  company. 
Operation  has  been  so  satisfactory  that  purchase  of  a 
new  reactor  was  abandoned. 


Samples  of  punctured  wax  paper  used  to  maintain 
a  fixed  shunt  gap 
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Merchandising  Is  the  Business 
of  Merchants 

Department  store  executive,  chairman  of 
Electrical  Merchandising  Joint  Committee, 
sees  the  end  of  utility  merchandising  when 
merchants  are  capable  of  assuming  the  |ob 
which  he  believes  will  be  soon 

■  'HUE  National  Retail  Dry  Goods  Association  is 
I  in  no  way  connected  with  the  efforts  now  being 
A  made  in  various  parts  of  the  country  to  have 
legislation  enacted  j)rohil)iting  the  sale  of  merchandise  hv 
utility  companies.”  This  disclaimer  of  responsibility  by 
the  association  of  which  he  is  president  for  legislative 
interferences  in  normal  trade  was  a  conspicuous  point  in 
the  address  of  D.  F.  Kelly  at  a  recent  luncheon  of  the 
Electric  Association,  Chicago.  Mr.  Kelly  is  chairman 
of  the  Electrical  Merchandising  Joint  Committee  which 
was  formed  last  February  with  representation  from  the 
National  Retail  Dry  Goods  Association,  the  National 
Retail  Furniture  Dealers’  Association,  the  National 
Hardware  Dealers’  Association  and  the  National  Electric 
Light  Association.  Introducing  his  subject  of  “Mer¬ 
chandising,”  Mr.  Kelly  related  how  he  had  become  spe¬ 
cifically  interested  in  the  electrical  asjK'ct  of  the  subject 
when  he  was  invited  hv  Martin  J.  Insull  to  speak  to  the 
1927  N.E.L  .A.  convention  on  it.  He  went  on : 

“After  the  delivery  of  my  address  at  the  convention  in 
.Atlantic  City,  the  convention  appointed  a  committee  to 
rej)resent  the  N.E.L. .A.  to  meet  with  a  like  committee 
representing  the  National  Retail  Dry  Goods  and  other 
associations.  After  several  conferences,  the  conferees 
adopted  a  code  of  ethics  to  he  observed  by  all  ])arties. 
I  regret  to  say,  and  I  do  not  attempt  to  ])lace  the  responsi¬ 
bility,  that  the  code  died  at  birth  and,  so  far  as  I  know, 
was  not  observed  outside  of  the  city  of  Chicago.  Con¬ 
sequently,  there  has  been  a  great  deal  of  criticism  rela¬ 
tive  to  the  sale  of  merchandise  and  electrical  appliances 
by  the  utility  companies ;  so  much  so,  that  I  personally 
assumed  the  responsibility  of  again  taking  the  matter  up 
with  representatives  of  the  Commonwealth  Edison  Com- 
l)any  and  worked  for  some  months  with  them  in  the  hope 
of  coming  to  an  understanding.  The  result  was  that 
the  Peoples  Gas  Company  discontinued  the  sale  of  all 
merchandise  e.xcept  items  requiring  gas  in  their  opera¬ 
tion  and  the  Commonwealth  Edison  Company  discon¬ 
tinued  the  sale  of  all  classes  of  merchandise  except  elec¬ 
trical  api^liances. 

Utilities  have  no  desire  to  merchandise 

“We  have  been  assured  time  and  time  again  by  repre¬ 
sentatives  of  utility  companies  operating  in  an  ethical 
manner  that  they  have  no  desire  to  be  in  the  merchandis¬ 
ing  field.  They  state  as  their  only  reason  for  engaging 
in  it  the  fact  that  merchants  were  not  equipped  properly 
to  introduce  electrical  merchandise  when  these  appliances 
first  appeared  on  the  market:  consequently,  utility  com¬ 


panies  were  compelled  to  display,  sell  and  service  them. 
However,  today  their  use  has  become  so  widespread  that 
merchants,  especially  those  in  large  cities,  are  capable  of 
selling  and  servicing  such  ajtpliances. 

"So  soon  as  it  can  be  demonstrated,  and  I  believe 
that  will  be  very  shortly,  that  the  merchants  of  the 
country  are  capable  of  and  willing  to  render  this 
service,  we  shall  expect  the  utilities  either  so  to 
arrange  their  distribution  that  the  merchants  shall 
have  an  entirely  unhampered  opportunity  of  build¬ 
ing  up  a  large  and  growing  business  in  this  kind 
of  material  done  at  a  proper  profit,  which  is  what 
the  utilities  should  want  if  they  do  not  already 
want  it,  or  else  we  shall  expect  them  to  gradually 
fade  out  of  this  business  of  merchandising. 

“Matters  brought  to  my  attention  since  assuming  the 
chairmanship  of  the  Electrical  Merchandising  Joint  Com¬ 
mittee  are  most  interesting  and,  I  am  sure,  not  generally 
known.  Among  these  are  letters  which  have  been  re¬ 
ceived  setting  forth  that  manufacturers  of  electrical  appli¬ 
ances  find  the  field  closed  to  their  products  in  many 
states.  They  are  wholly  unable  to  establish  either  whole¬ 
sale  or  retail  sales  outlets  due  to  the  control  of  the  field 
by  utility  companies. 

Government  interference  in  the  merchandising  situation 
is  bad 

“We  know  that  prior  to  the  formation  of  the  Inter¬ 
state  Commerce  Commission  the  railroads  were  charged 
with  many  sins  of  commission  and  omission.  You  know 
the  condition  of  the  railroads  today.  They  are  so  thor 
oughly  controlled  by  the  government  and  interfered  with 
by  com])etition  that  the  profits  of  these  great  organiza¬ 
tions  are  diminishing  rajiidly.  A^ou  are  equally  well 
aware  of  the  fact  that  this  country  could  not  have  been 
developed  as  it  has  been  were  it  not  for  the  railroads. 

“People  are  so  accustomed  to  the  facilities  offered  by 
the  utility  companies  that  the  .service  is  accepted  as  a 
matter  of  course.  Were  electric  light  and  telephone 
service  discontinued  for  even  a  few  hours  the  result 
would  be  chaos.  I  hold  no  brief  for  the  utility  companies, 
but  we  must  admit  that  if  legislation  were  to  hamper 
their  activities  and  make  it  impossible  to  give  the  serv¬ 
ices  for  which  they  are  organized  their  losses  would  be  as 
great  as  those  of  the  railroads.” 

At  this  point  in  his  address  Mr.  Kelly  read  the  terms 
under  which  the  Electrical  Merchandising  Joint  Com¬ 
mittee  is  operating.  These  terms  were  set  forth  com¬ 
pletely  in  Electrical  World,  Eebruary  21,  1931,  page 
347,  and  are  generally  known  throughout  the  electric 
utility  industry.  He  concluded  his  address  by  saying  that 
the  contention  of  merchants  has  always  been  that  there  is 
business  enough  for  all  if  it  is  gone  after  in  a  legitimate 
manner,  and  that  merchants  do  not  believe  the  utility 
companies  should  be  permitted  to  charge  the  losses  in¬ 
curred  in  the  operation  of  their  merchandising  depart¬ 
ments  to  the  cost  of  operating  their  plants.  This  being 
so.  if  by  segregating  merchandising  activities  from  their 
other  functions,  as  is  done  in  the  State  of  Wisconsin, 
the  utility  companies  can  be  relieved  of  the  necessity  for 
operating  losing  ventures,  they  will,  Mr.  Kelly  declared, 
welcome  the  day  when  such  a  change  can  take  place. 
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Map  showing  (line  AA)  the 
northern  limit  of  damage 
by  subterranean  termites  in 
the  United  States,  BB  the 
northern  limit  of  damage  by 
dry-wood  or  non-subter¬ 
ranean  termites 
(Map  from  Farmers’  Bulletin 
1472,  U.  S.  Department  of 
Agriculture) 


Life  of  Butt-Treated 

Western  Red  Cedar  Poles 


By  R.  M.  WIRKA 

Associate  Engineer  Forest  Products  Laboratory*  Forest  Service, 
United  States  Department  of  Agriculture 


Many  companies  having  butt-treated  cedar  poles 
now  in  service  where  both  decay  and  termites, 
particularly  the  dry  wood  termite,  are  active  are 
wondering  what  average  life  they  may  expect  from  such 
poles.  A  long-time  test  now  under  way  in  the  vicinity 
of  Los  Angeles.  C'alif.,  indicates  that  Western  red  cedar 
poles  well  butt  treated  with  creosote  by  the  hot-and- 
cold-hath  ])rocess  will  under  such  service  conditions  give 
an  average  life  of  at  least  25  years.  Where  a  longer 
life  than  25  years  is  recpured  under  similar  conditions 
a  top  treatment  seems  neces.sary. 

The  effectiveness  of  several  kinds  of  butt  treatments 
on  Western  red  cedar  poles  has  been  under  test  for 
the  past  2v3  years  by  the  Forest  Service,  in  co-operation 
with  the  Los  Angeles  Gas  &  Electric  Company.  Pacific 
Electric  Com])any,  Southern  California  Edison  Company. 
Southern  California  Telephone  Company  and  the  Los 
Angeles  Bureau  of  Power  and  Light.  The  poles  were 
treated  at  Wilmington,  Calif.,  and  placed  in  service  in 
and  around  Los  Angeles  in  1907.  1908  and  1909.  They 
have  been  examined  at  irregular  intervals  since  their 
installation,  the  last  inspection  having  been  made  in  1930. 
This  article  describes  the  test  and  the  results  so  far 
obtained. 

*‘^lanitaincd  at  Madison,  IV is.,  in  co-operation  zoilh  the  Uni- 
I'crsity  of  IVisconsin. 


California  co-operative  installations 
show  25-year  life. 

Results  of  different  treatments. 
Effect  on  termite  attacks  noted. 


The  poles  in  the  test  were  cut  in  northwestern  Wash¬ 
ington  and  shipped  to  Wilmington  for  treatment.  They 
were  about  half  seasoned  on  arrival  at  the  treating  plant, 
where  they  were  seasf)ned  for  an  additional  three  to  nine 
months  before  being  treated. 

The  preservatives  and  treatments  used  were  carbo- 
lineum  and  creosote  applied  by  brushing,  zinc  chloride 
and  creosote  a])i)lied  by  the  hot-and-cold-bath  process 
and  a  combination  of  creosote  and  zinc  chloride.  In  the 
two-coat  brush  treatments  the  carbolineum  and  creosote 
were  applied  at  temperatures  of  170  to  200  deg.  F.  At 
least  24  hours  was  allowed  to  elapse  between  the  first 
and  second  coats. 

In  the  hot-and-cold-bath  treatments  with  creosote  the 
poles  were  kept  in  the  preservative  at  a  temperature  of 
about  212  deg.  F.,  after  which  the  creosote  and  poles 
were  allowed  to  cool  overnight  together.  The  length 
of  the  hot-bath  period  varied  from  two  to  six  hours, 
depending  upon  the  dryness  of  the  poles. 

The  combination  creosote-zinc  treatment  was  made  by 
giving  the  poles  a  hot-bath  treatment  in  creosote  at  about 
212  deg.  F'.  for  one  to  six  hours  and  then  plunging  them 
into  a  .solution  of  cold  zinc  chloride  and  holding  them 
there  for  from  one  to  fourteen  or  more  hours. 
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Left — Heavy  wire  load  on 
a  pole  attacked  at  top  by 
termites 

Right  —  An  experimental 
pole  badly  attacked  by  ter¬ 
mites  at  the  crossarms 


■  ined  by  linemen  provided 

by  tbe  companies  co-o])erat- 
ing  in  the  test. 

'file  test  originally  coni- 
])rised  about  900  poles,  but 
a  high  i^ercentage  of  them 
bad  to  be  eliminated  during 
its  progress.  A  number  of 
the  poles  were  set  too  deep 
— that  is.  with  tbe  ground 
line  above  tbe  treated  area 
— others  were  set  in  con¬ 
crete.  making  it  impossible 
to  inspect  them  thoroughly,  and  man\'  were  removed  on 
account  of  changes  in  lines  without  any  record  having 
been  kei)t  of  their  disposal  or  condition  at  removal. 

Poles  having  tbe  butts  treated  with  creosote  Iw  the 
bot-and-cold  bath  process  are  in  much  better  condition 
after  about  21  to  23  years’  service  than  those  treated 
bv  any  of  tne  other  processes,  only  about  24  per  cent 
of  tbe  butt-creosoted  poles  having  been  removed  in  that 
time. 

The  combination  creosote-zinc  treatment  has.  to  date, 
proved  next  in  eflfectiveness  to  tbe  creosote  bot-and-cold- 
iiatb  treatment,  followed  in  order  by  zinc  chloride 
applied  by  tbe  hot-and-cold-batb  process,  creosote, 
brushed,  and  carbolineum.  brushed. 

Hased  on  tbe  removals  to  date  it  is  estimated  that  the 
untreated  poles  in  this  test  will  give  an  average  life  of 
about  sixteen  years. 

Both  decay-producing  fungi  and  termites  are  respon¬ 
sible  for  tbe  destruction  of  these  poles.  Decay,  with  few 
excej^tions.  has  been  confined  to  tbe  butts  of  tb*e  poles, 
while  termites  have  been  active  both  in  tbe  butts  and 
above  tbe  ground  line. 

Tbe  ])rincipal  species  of  termites  that  attack  the  poles 
in  this  region  are  Kolotcrmcs  minor,  tbe  dry-wood 
termite,  which  works  above  the  ground  line,  and 
Reticulitennes  hesperus,  the  subterranean  termite,  which 
attacks  tbe  butts  of  tbe  poles.  .\n  idea  of  tbe  range 
of  activity  over  the  United  States  of  subterranean  and 
dry-wood  termites  mav  be  bad  from  the  map  herewith. 

-About  the  same  number  of  poles  that  received  the 
bot-and-cold-bath  treatment  with  creosote  have  been 
removed  on  account  of  termite  attack  above  tbe  ground 
as  have  been  removed  on  account  of  decay  in  the  butts. 
Of  147  poles  having  this  treatment  that  are  still  in 
service  all  but  seventeen  have  their  tops  attacked  by  ter¬ 
mites.  Ninety-one  poles  show  neither  decay  nor  termite 
attack  in  the  butts.  This  indicates  that  termite  attack 
in  tbe  tops  may  be  more  resj^onsible  than  decav  in  the 
butts  for  tbe  removal  of  these  poles  in  tbe  future,  hi 
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■Condition  of  Experimental  Western  Red  Cedal  Poles  in  ^nd  Around  Los  Angeles,  Calif. 
After  About  21  to  25  Years'  Service. 

ResultA  of  an  inspection  made  in  February,  1930. 


(i)  Two  poles  have  decay  in  tops.  (6)  Dry  sine  chloride  per  cubic  feet,  (c)  One  pole  has  decay  in  top.  (d)  One  pole  was  severely  attacked  by  termites  at  butt 
(r)  Per  cubic  foot 


Section  cut  away  to 
show  severe  damage 
by  termites  at  top 
of  an  experimental 
pole 
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Czechoslovakia 


Has  Modern  Power  Plants 


By  Dr.  FRANK  SEMBERA 

Chief  Ilnyiuccr  Central  Illeetrie  Pozeer  Plants,  Prayiie 


DURIXd  tile  last  three  years  Czechoslovak  ]iower 
plants  have  steiijied  (|nickly  to  very  hiijh  steam 
jiressures  and  high  voltages.  Xew  power  jilants 
which  are  in  construction  and  even  the  old  ones  which 
enlarge  their  capacity  install  boilers  with  steam  pres¬ 
sures  above  5(X)  Ih.  For  exanijile,  an  older  power  plant 
in  Hoirici.  Bohemia,  enlarged  its  capacity  by  installing 
a  new  15.000-kw.  turbo-generator  which  operates  at 
r.]).m..  and  four  boiler  units  at  500  Ih.  ])ressure.  an 
output  of  25  tons  of  steam  per  hour  and  800  deg.  F. 
temiierature.  .\  new  plant  in  'Pmava.  Slovakia,  is 
designed  for  the  same  pressure.  In  Kolin.  Bohemia,  a 
new  jilant  will  h.ave  650  Ih.  jiressure  and  in  P>rno  a  steam 
and  ])ower  generating  plant  working  with  940  Ih.  jircs- 
sure  was  jiut  in  service  not  long  ago.  Two  jilants  in 
the  coalpit  country  near  Ostrava.  Moravia,  have  a 
record  of  1,870  Ih.  pressure.  One  of  them  is  at  the  mine 
Carolina,  belonging  to  the  Iron  W  orks  in  Vitkovice,  and 
has  lieen  in  operation  some  years :  the  other,  in  Trehovice. 
is  in  construction. 

Most  interesting  are  the  power  and  steam  plant  in 
Brno  and  the  plants  at  Carolina  and  in  Trehovice.  Brno 


High  pressures  and  temperatures  used. 
New  Loeffler  boilers  installed. 
Combined  power  and  heat  service 
supplied. 


is  well  known,  with  its  textile  factories  that  need  large 
cpiantities  of  steam.  Brno  akso  is  the  center  of  the  ter¬ 
ritory  which  is  served  with  electricity  by  the  West 
Moravian  Power  Plants.  Ltd.  (Z.M.IC).  This  utility 
succeeded  in  selling  the  textile  factories  their  steam  and 
built  one  of  the  most  economic  power  jdants  in  Euro]x’. 
The  first  installation  is  designed  to  supiily  the  Z.M.h'. 
lines  (22  and  44  kv.)  with  15.000  kw.  and  the  steam 
lines  for  the  factories  and  town  buildings  with  1(X)  tons 
of  steam  per  hour.  The  present  installation  consists  of 
four  boilers,  each  producing  50  tons  of  steam  per  hour 
at  940  Ih.  pressure  and  800  deg.  F..  and  four  turbines 
vdiich  operate  on  870  lb.  of  initial  steam  pres.sure.  Three 
of  them  work  on  a  hack  jiressure  of  130  Ih..  the  fourth 
on  the  vacuum.  The  two  non-condensing  turbines  and 
the  condensing  one  are  each  coupled  to  a  7.500-kva. 
generator.  The  third  non-comlensing  turbine  drive-'  a 
15,(XX)-kva.  generator.  Boilers  are  heated  with  pulver- 
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Exterior  and,  below,  interior  of  110/22-kv.  substation  at  Vitkovice 


hour,  all  of  the  Loftier  type,  and  installed  a  36.000-k\v. 
turhine  from  the  Hrown-lloveri  Company,  Baden.  All 
the  initial  troubles  are  now  remedied  effectively.  As  in 
American  ])ractice.  the  difficulties  were  due.  not  to  the 
hifjh  ])ressure.  which  is  easy  to  control,  hut  to  the  high 
temperature,  where  there  is  not  sufficient  experience  in 
choosing  materials  and  suitable  designs. 

Loftier  lK)ilers  have  the  advantage  that  the  fixed  high¬ 
est  temperature  of  .steam  can  he  controlled  in  the  pre¬ 
heater  by  the  forced  circulation  of  steam  in  the  boiler. 
At  the  very  high  pressures  the'good  circulation  in  boilers 
is  one  of  the  most  imixirtant  factors,  and  for  this  reason 
the  L()ftler  boiler  is  the  mo.st  suitable  for  high  pressures. 
The  Carolina  lioiler  tubes,  which  are  directly  in  the  fire, 
are  of  molybdenum  steel  and  all  pipe  joints,  even  in  the 
comhustion  chamber,  are  welded  by  gas.  The  prepara¬ 
tion  of  the  feed  water,  the  shape  and  volume  of  the 
combustion  chamber  and  the  arrangement  of  cooling 
j)i])es  and  superheaters  are  also  of  great  importance. 
For  the  steam  i^iping  the  flange  joints  with  screws  have 
given  better  results  in  transmitting  the  high  tempera¬ 
tures  than  the  holts  and  nuts  u.sually  used.  Flanges 
are  welded  onto  the  pipes  by  gas. 

Many  of  the  service  engineers  say  that  the  circulating 


ized  coal  and  have  a  central  pulverizing  station,  where 
the  coal  is  dried  by  low-pressure  .steam  in  the  rotating 
driers  and  ground  in  three  high-s])eed  mills.  'I'he  boiler 
feed  ])um]is  are  centrifugal,  two  of  them  driven  by  the 
electric  motor  and  one  by  a  .steam  turhine  geared  from 
6.0(X)  r.p.m.  to  .3.(XX)  r.|).m.  The  feed  water  is  cleaned 
in  the  i)ermutit  filters  and  eventually  may  he  .softened 
1)V  the  use  of  lime.  It  is  heated  in  four  .stages  to 
(leg.  F\  and  deaerated. 

The  i)lant  works  at  7.1  per  cent  total  efficiency.  One 
pound  of  burned  coal  has  1 1.2CXI  H.t.u..  from  which  8.20f) 
H.t.u.  is  delivered  in  steam  and  electrical  energy. 
Factories  and  c)ther  e.stal)lishments  which  buy  the  steam 
will  save  about  l.AOOO  tons  of  coal  per  year.  .Xhout  50 
older  boilers  will  he  put  out  of  service  aiul  about  .10 
stacks  will  stop  smoking.  In  addition  to  the  steam,  the 
plant  will  produce  iO.OOio.OfX)  kva.  per  year. 

The  first  and  best-known  pioneer  in  use  of  high  steam 
jires.sure  in  Czechoslovakia  is  the  Iron  Works  in 
\'itkovice.  which  in  192.^-27  built  the  first  boiler  for 
l,tS70  11).  pressure,  for  an  output  of  1.^  tons  of  steam 
l)er  hour,  and  an  18.000-kw.  turhine  in  its  works  at  the 
mine  Carolina.  In  the  years  1028- .10  it  built  two  boilers 
for  50  tons  per  hour,  then  two  boilers  for  75  tons  jx'r 
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Interior  of  new  power  and  steam  plant  at  Brno 

pump  for  the  Loftier  boiler  is  an  “enfant  terrible.”  In 
the  Carolina  plant  both  plunger  pumps  and  circulating 
pumps  are  used.  At  the  beginning  the  source  of  trouble 
in  the  plunger  ])umps  was  the  metallic  packing,  which 
welled  up  and  fell  to  pieces  with  the  high  temperatures. 
Hut  a  special  material  has  been  found  which  is  quite 
satisfactory.  For  circulating  jmmps  the  labyrinth  pack¬ 
ing  which  delivers  the  steam  imder  15  lb.  jiressure  in  the 
driving  turbine  of  the  pump  is  the  best. 

'I'he  Hrown-Hoveri  turbine  has  three  parts— in  the  first 
compartment  the  Curtis  runner  reduces  the  ])ressure 
from  1.720  to  730  lb.,  so  that  only  the  nozzles  and 
regulating  valves  have  the  high  temperature.  The  nozzles 
and  regulating  valves  are  of  s])ecial  material  and  are  sep¬ 
arated  from  the  other  parts  of  the  turbine,  so  that  they 
can  expand  (juite  easily. 

Experiences  from  the  Carolina  plant  show  that  the 
investment  and  maintenance  of  a  high-i)ressure  plant  are 
nearly  the  same  as  those  of  a  low-pressure  plant.  But 
the  high  pressure  saves  coal,  and  this  saving  makes  a 
favorable  balance  about  3  per  cent  as  compared  with  a 
plant  of  300  lb.  pressure.  The  annual  average  consump¬ 
tion  of  heat  at  Carolina  w'as  13.(XX)  H.t.u.  for  one 
kilowatt-hour. 

The  good  results  in  the  Carolina  jdant  led  three  ])tiblic 
service  companies  in  Moravia  to  build  a  new  plant  with 
1.870  lb.  steam  i)ressure  and  the  final  output  of  200.000 
kw.  This  common  plant  is  situated  in  the  coalpit  country 
near  Ostrava  in  Trebovice  and  will  deliver  electrical 
energy  for  a  large  territory  in  Czechoslovakia.  The  first 
installation  has  three  boilers,  each  having  an  output  of 
75  tons  of  steam  per  hour,  a  ])ressure  of  1,870  lb.,  a 
temi^erature  of  930  deg.  F.  and  two  21,000-kw.  turbines. 
The  boilers  are  of  the  Loftier  type  from  the  \Mtkovice 
Iron  W  orks  and  the  turbines  are  from  the  Skoda  Works. 
I'he  first  equipment  will  be  put  in  service  in  1932. 

Together  with  the  development  of  the  large  high- 
pressure  steam  plants  in  Czechoslovakia  goes  the  con¬ 
struction  of  the  high-voltage  transmission  lines.  The 
power  plant  in  Ervenice  ( North  Bohemia,  brown  coal 
country)  has  the  first  l(X)-kv.  transmission  line,  with 
two  substations  in  Praha.  In  the  years  1930-31  there 
were  built  the  100-kv.  lines  Zahreh-Prerov-Ostrava  and 


Ostrava-Zilina.  Lines  from  Praha  to  Turnov,  one  in 
South  Bohemia  and  one  in  Slovakia  are  now  under  con¬ 
struction.  Some  new  substations  for  60-100  kv.  were 
built,  from  which  the  substation  in  Dluhonice,  near 
Prerov,  is  the  largest  and  will  transform  the  energy 
from  the  Trebovice  plant  for  Central  Moravia. 

T 

Latvia  to  Electrify 

To  render  itself  independent  of  the  importation  of 
foreign  fuel  the  Latvian  government  plans  to  erect  a 
large  hydro-electric  station  on  the  Dole-Ogre  Rapids  of 
the  Daugava  River.  Reliance  must  be  placed  on  water 
power  because  the  use  of  peat,  the  national  fuel,  is  still 
hampered  by  technical  difficulties. 

The  develoiMuent,  with  an  ultimate  rating  of  70,000 
kw.,  is  to  be  made  according  to  the  i)roposed  schedule: 


stage 

Kw. 

Sufficient 

Until 

F>8ti  mated 
Cost 

I 

40,000 

1936 

$6,600,000 

II 

50,000 

1939 

7,000,000 

III 

60,000 

1941 

7,620,000 

IV 

70,000  (max. 

)  . 

8,050,000 

The  ultimate  development  is  based  on  a  stream  flow  of 
800  cu.m.  (28,000  cu.ft.)  per  second. 

Erection  costs  for  the  power  plant  are  taken  at  $48.vI0 
per  kilowatt  for  the  first  stage  and  $42.50  per  kilowatt 
for  the  other  stages,  with  supplementary  construction  at 
stage  III  amounting  to  $193,(300.  The  available  output, 
under  the  most  unfavorable  conditions  of  water  supply, 
will  be  1 10.000,000  kw.-hr.  per  year ;  under  normal  work¬ 
ing  conditions,  280,000,000  kw.-hr. 

A  network  of  lines  is  to  serve  both  the  towns  and  the 
agricultural  districts.  According  to  preliminary  estimates 
of  the  National  Power  Committee,  the  total  length  of 
the  high-tension  lines  will  be  about  1,0(30  miles.  For  the 
transmission  line  to  Riga  the  estimated  total  cost  is 
$484,000.  The  cost  of  the  whole  network,  to  be  entn- 
pleted  by  1950.  is  to  he  $1,850,000. 

The  Latvian  Government  proposes  a  concession  agree¬ 
ment  covering  the  erection  and  operation  of  the  hydro¬ 
electric  plant  and  the  national  network  for  a  duration 
of  40  years. 
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Standards 


Selection  and  Application 


For  many  years  values  of  insulation  used  and  di¬ 
mensions  of  disconnectinj;  switches  have  shown 
wide  variations.  During  this  period  practically  no 
attempts  were  made  to  standardize  on  any  values.  The 
result  was  continuous  confusion  and  great  difficulty  in 
com])aring  characteristics  and  j^rices  of  the  same  type  of 
apparatus  as  offered  hy  different  manufacturers.  When 
the  advantage  of  having  standardized  ecpiipment  was 
fully  realized,  determined  effort  was  made  to  set  uj)  the 
necessary  standards.  Many  obstacles  were  met.  the  most 
important  being  the  difficulty  in  reconciling  widely  dif¬ 
fering  opinions  and  in  adopting  ])ro])er  values  between 
the  extremes  which  had  been  practiced. 

The  first  tangible  result  was  obtained  when  a  joint 
committee  of  the  National  Electric  Light  .'\ssociation 
and  the  National  Electrical  Manufacturers’  .\ssociation 
met  to  study  and  recommend  ])referred  .system  voltages. 
The  committee’s  rei^ort  was  jnihlished  in  .\pril.  Id.fO. 
and  entitled  “Preferred  Voltage  Ratings  for  A.-C.  Sys¬ 
tems  and  lujuiimient.”  This  tabulation  eliminated  many 
intermediate  steps  which  in  the  ])ast  have  called  for  six*- 
cial  equiimient.  The  nominal  system  voltages  (or  the 
mean  receiving  voltages)  are.  for  voltages  of  6.600  and 
above,  in  multiples  of  1.100  and  the  rated  voltages  for 
ec|nipment  are  in  multi])les  of  1.1. '>0.  except  for  the  lower 
voltages,  where  they  are  rounded  out  to  7.500  and  1 5.(XX). 


Fig.  1 — Wet  and  dry  flashover  requirements 


Joint  action  of  manufacturers  and  operators  has  made 
further  strides  toward  removins  the  confusion  and 
difficulty  which  formerly  existed  in  comparing  char¬ 
acteristics  and  prices  of  switchgear  involving  in¬ 
sulators.  Based  on  the  "preferred  voltage  ratings" 
jointly  adopted  about  one  year  ago  switchgear 
standards  have  been  developed  which  make  flash- 
overs  to  ground  the  preferred  path  for  surges  and 
establish  minimum  clearances  between  live  parts  and 
ground,  between  insulator  stacks,  etc. 

The  new  standards  tend  to  remove  the  wide  varia¬ 
tions  in  disconnecting  switch  dimensions  which  have 
been  a  handicap  to  application  without  imposing 
such  detailed  restrictions  as  to  hamper  further  de 
velopment. 


This  report,  since  ap])rove(l  hy  N.E.L..\.  aiul  N.E.M..-\.. 
makes  the  new  rated  voltages  for  .sy.stems  and  switching 
equipment  as  follows : 


Nominal 

Itated  Voltaiie 

Nominal 

Hated  Voltajje 

System 

of  .Suitchinc 

System 

of  SwitchinR 

X'liltase 

Kquipment 

N'oltaBe 

Equipment 

6,600... 

.  7,500 

66,000 . 

69,000 

11,000  .. 

.  15,000 

110,000 . 

II  5,000 

13,200  .. 

.  15,000 

132,000 . 

1 38,000 

22,000  . . 

.  23,000 

154,000 . 

161,000 

33,000 

.  34,500 

220,000  . 

230,000 

44,000. .. 

.  46,000 

1  330,000 . 

345.000 

The 

results  of  this  standardization 

were  immediate 

and  verv  heh)ful.  Rut  the 

committee 

did 

not  proceed 

further 

and  set  test  values 

nor  factors  o 

f  safety  for 

e(|uipment  against  these  rated  voltages. 

To  obtain  com])lete  standardization  it  became  neces¬ 
sary  that  the.se  test  values  be  determined,  and  this  work 
has  been  carried  on  by  the  National  bffectrical  Manufac¬ 
turers’  .Association  with  a  joint  committee  of  the  in¬ 
sulator  and  switch  sections  studying  the  i)rol)lem. 

In  making  a  study  of  this  problem  the  old  standards  of 
the  A.I.E.E.  were  used  as  a  basis.  Difficulties  arose 
immediately  in  reconciling  component  parts  of  these 
.s])ecifications  with  each  other.  The  institute  standards 
call  for  a  "withstanding’’  test  on  equipment,  but  on  ])orce- 
lain  insulators  they  call  for  a  “flashover"  test.  Since  the 
insulators  on  switching  e(iui])ment  are  porcelain,  it 
seemed  logical  to  te.st  such  equiiMuent  on  a  flashover 
basis  rather  than  a  withstanding  basis.  This  value,  based 
on  e.xperience,  was  set  at  1.1  of  the  corre.si)onding  with- 
.standing  value. 

.Altitude  has  a  large  influence  in  the  results  obtained  in 
flashover  tests.  Insulator  flashover  values  are  based  on 
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standard  barometric  conditions  at  sea  level.  A  reason¬ 
able  compromise  was  reached  in  the  requirement  that 
equijjinent  should  be  designed  for  elevations  not  exceed¬ 
ing  3,3CX)  ft.  The  ratio  of  flashover  at  3,300  ft.  to  the 
flashover  at  sea  level  is  0.90.  Therefore  it  becomes 
necessary  to  increase  the  flashover  values  in  the  ratio  of 
1  :0.90,  or  to  use  a  multiplier  of  1.11.  This  1.11  factor 
combined  with  the  1.1  factor  in  the  flashover  correction 
gives  a  multiplier  of  1.22. 

The  A.I.E.E.  rule  calls  for  a  withstanding  test  dry  of 
2}  times  the  rated  voltage  plus  2,000.  This  value  is 
entirely  inadequate  on  the  lower  voltages.  It  is  reason- 


0  100  400  600  800  1,000 

Kv. 

Fig.  2 — Needle-gap  separations  to  withstand 
various  voltages 

ably  correct  when  applied  to  the  voltage  rating  of  230  kv., 
but  at  lower  voltages  the  effects  of.  switching  surges  and 
induced  lightning  surges  are  ])roportionally  far  more 
.severe  and  call  for  a  wider  factor  of  safety. 

The  A.l.Ivh'.  calls  for  a  withstanding  test  wet  of 
twice  the  rated  voltage  plus  1,000.  This  gives  a  ratio 
of  wet  test  to  dry  test  of  a])proxinuitely  88  ])er  cent. 
This  high  ratio  is  not  met  on  insulators  in  the  lower 
voltages.  Values  on  existing  insulators  range  from 
approximately  (A)  per  cent  on  7,500  volts  to  88  per  cent 
on  a  stack  t)f  insulators  as  used  for  230  kv. 

The  only  curve  of  flashover  test  against  rated  voltage 
covering  the  entire  held  of  voltages  that  could  he  con¬ 
sistently  sup])orted  was  a  straight  line.  'I'liis  straight 
line  shows  values  api)reciahly  higher  than  the  Institute 
requirement.  l»y  comi)aring  and  averaging  present-day 
practice  it  was  agreed  that  the  dry  flashover  line  should 
cross  the  zero  ordinate  of  voltage  at  35,000  rather  than 
at  2.(KX).  as  called  for  hy  the  Institute,  and  that  the  wet 
flashover  line  should  cross  at  15,000.  The  lines  were 
drawn  from  these  ])oints  to  intersect  the  Institute  re¬ 
quirements  at  345  kv. 

The  curves  in  Fig.  1  show  the  dry  and  wet  flashover 
re(juirement.s  for  insulator  flashover  as  agreed  upon  and 
standardi7.ed  hy  N.E.M.A. 

I'l'.ese  values  are  based  on  sphere  gap  tests  and  they 
are  minimum  flashover  values  for  assemhled,  upright, 
hase-mounted  insulators,  obtained  under  standard  condi¬ 
tions*  of  25  deg.  C.,  7f)0-mm.  barometer,  65  per  cent 

*.i.S.A.  Slaudards  C  1^31. 


relative  humidity.  They  are  adopted  in  order  to  assure 
an  insulator ‘  which  will  meet  the  A.I.E.E.  specification 
No.  22,  1925,  governing  withstanding  values  for  appa¬ 
ratus  at  3,300  ft.  elevation.  In  addition,  at  the  lower 
voltage  ratings,  flashover  values  have  been  specified  that 
will  correspond  to  accepted  practice,  which  requires  much 
larger  values  than  required  by  A.I.E.E.  rules.  Unless 
otherwise  specified,  A.I.E.E.  specification  No.  22,  1925. 
governs  acceptance  tests  by  the  customer  for  insulator 
units  or  equipment  mounted  thereon.  In  making  flash- 
over  tests  the  assembled  insulator,  with  sub-base  if  re¬ 
quired,  shall  be  bolted  upright  to  a  10-in.  channel  of 
length  not  less  than  twice  the  insulator  height.  The  top 
electrode  shall  be  a  horizontal  conductor  at  right  angles 
to  supporting  channel,  of  diameter  not  less  than  5  per 
cent  of  the  insulator  height. 

Using  these  curves  as  a  basis,  the  following  flashover 
values  have  been  adopted  as  minimum  standard  for  in¬ 
sulator  units : 


Apparatus 

Dry 

Wet 

Apparatus 

Dry 

Wet 

Voltage 

Flashover 

Flashover 

Voltage 

Flashover 

Flashover 

Ratings 

(Volts) 

(Volte) 

Ratings 

(Volts) 

(Volts) 

7,500 

55,000 

35,000 

115,000 

340,000 

285,000 

15,000 

75,000 

50,000 

138,000 

400,000 

350,000 

23,000 

95,000 

70,000 

161,000 

455,000 

380,000 

34,500 

125,000 

100,000 

230,000 

645,000 

560,000 

46,000 

155,000 

125,000 

345,000* 

950,000 

845,000 

69,000 

220,000 

180,000 

•Note.— 

-The  values 

for  the  voltage  rating 

of  345,000 

volts  are 

included  as  tentative  suggestions  only  because  it  is  felt  that 
definite  standardization  at  this  %oltage  rating  should  be  deferred 
until  such  time  as  experience  has  determined  reasonable  insulation 
requirements  for  apparatus  built  for  this  rating. 

N.E.M.A.  has  adopted  the  following  rules  to  cover 
variations  in  altitude : 

Standard  disconnecting  and  horn  gap  switches  and  bus  sup¬ 
ports  shall  be  designed  to  meet  .A.I.E.E.  tests  at  rated  voltage 
at  a  minimum  height  of  3,300  ft.  h'or  application  at  higher 
altitudes  than  3,300  ft.  for  which  standard  apparatus  is  designed, 
a  higher  voltage  rating  of  the  apparatus  should  he  chosen  so 
that  this  rating  when  multiplied  by  the  correction  factor  will 
not  be  less  than  the  operating  voltage : 


Correction  Factor  for  .Apparatus 
Rated  on  Hasis  of  Different  .Altitudes 

.Altitude  in  Feet  Sea  Level  3,000  ft.  3,300  Ft.  4,000  Ft.  5,000  Ft. 

0 .  1.00  ...  _  _ 

3,000 .  0.91  I  00  ....  _ 

3,300 .  0  90  0  99  I  00 

4,000 .  0.88  0  97  0  98  I  00 

5,000  .  0.85  0  94  0.95  0.97  I  00 

10,000 .  0.73  0  80  0.81  0.83  0  87 


Minimum  clearance  to  ground  and  height  of 
insulator  units 

Switching  equipment  and  conductor  clamjis  are  handi¬ 
capped  by  projecting  points  and  small  radii.  In  con¬ 
sidering  flashover  from  such  etiuipment  it  is  therefore 
neces.sary  to  consider  it  on  the  liasis  of  point  discharge 
rather  than  sphere  gap.  The  curve  in  Fig.  2  shows  the 
voltage  that  can  he  held  hack  hy  needle  points  at  varying 
distances  apart.  This  is  made  up  from  data  obtained 
from  .A.I.E.E.  rules  and  from  tests  hy  the  Ohio  Brass 
Company  and  the  Locke  Insulator  Corporation.  The 
curve  shows  that  volts  which  will  bridge  a  point  gap  can 
he  readily  expressed  in  terms  of  inches  of  needle  gaj). 

This  curve  gives  the  theoretical  minimum  distance  to 
ground.  This  must  he  increased  in  practical  use  to  allow 
for  accumulation  of  dirt  or  snow  or  to  prevent  grounds 
due  to  birds  alighting  and  to  allow  for  projecting  holt 
heads  from  terminals  or  similar  protrusions.  .Agree¬ 
ment  was  reached  that  the  following  tabulated  values  are 
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proper  for  clearance  to  ground  and  give  a  sufficient 
margin  of  safety : 

Equivalent 

Inch  Gap  Minimum  Standard 


60-Cycle 

Needle  Pts. 

Safe 

Insulator 

i^tandard 

Flashovei, 

60-Cycle 

Clearance 

Unit 

Voltage 

Kilovolts 

Dry. 

to  Ground, 

Height, 

Hating 

Dry 

Wet 

In. 

In. 

In. 

7,500 . 

.  55 

35 

4  0 

6  C 

7.5 

15,000 . 

.  75 

50 

6.5 

8  0 

10  0 

23,000 . 

.  95 

70 

9.0 

11.0 

12  0 

34,500 . 

.  125 

100 

14  0 

12.3 

15.0 

46,000  . 

.  155 

125 

15.6 

17.5 

18.0 

69,000  . 

.  220 

180 

22.5 

24  0 

25.0 

115,000  . 

.  340 

285 

35  0 

39  0 

Not 

138,000 . 

.  400 

350 

41.2 

45.0 

yet 

161,000 . 

.  455 

380 

48  0 

51.0 

stand- 

230,000 . 

.  645 

560 

68.0 

710 

ard- 

345,000 . 

.  950 

845 

100  0 

105.0 

ized 

Insulator  unit  specifications 

Having  determined  the  flashover  values  required  and 
established  a  logical  sequence  of  unit  heights  complete 
sjiecifications  could  he  written  for  units.  Those  adopted 
read  as  follows : 

A  unit  consisting  of  insulator,  pin  and  cap  properly  cemented 
shall  be  standard. 

Top  and  bottom  surfaces  shall  be  parallel  within  ^  inch, 
measured  at  the  bolt  circle  diameter.  The  allowable  variation 
in  height  shall  not  exceed  a'z  in.  plus  or  minus. 

The  following  shall  be  recognized  as  standard  arrangements  : 

(a)  i-in.  diameter  bolt  for  3-in.  diameter  bolt  circles  in  cap 
and  pin. 

(b)  8-in.  diameter  bolt  for  S-in.  bolt  circles  in  cap  and  pin. 

Note. — Single  center-bolt  construction  has  been  used  in  many 

installations  up  to  and  including  34,500  volts.  This  form  of 
construction  is  recognized  and  is  permissible,  but  when  used  it 
shall  be  described  as  such  in  proposals  and  literature. 

In  a  correct  design  of  a  disconnecting  switch  its  di¬ 
mensions  should  he  such  that  a  surge  would  go  to  ground 
over  the  insulator  unit  before  jumping  the  open  gap  to 
the  other  switch  terminal.  To  allow  for  this  a  margin 
of  15  per  cent  excess  of  open  gap  over  equivalent  needle 
point  inch  gap  to  ground  was  agreed  on  as  a  safe  and 
logical  factor.  This  dimension  represents  the  minimum 
distance  between  live  parts.  It  was  agreed  that  the 


center-to-center  distance  of  insulator  units  should  be 
standardized  on  the  basis  of  the  largest  diameter  insulator 
cap  which  might  lie  used.  Consideration  was  given  to 
the  fact  that  larger  caps  are  required  where  excessive 
mechanical  strains  are  met,  such  as  switches  for  high 
ampere  capacity.  The  final  results  on  which  agreement 
was  reached  and  which  became  standard  are  shown  in  the 
following  tabulation  ( fractions  are  eliminated  in  favor 
of  rounded  out  dimensions ) : 


Min.  Open 

Center  Line 

60-Cycle 

Equivalent 

Gap  Rased 

to  Center 

Apparatus 

Dry 

Needle 

on  Equiv. 

.tssunied 

Line 

Voltage 

Flashover, 

Gap  in 

Needle  Gap 

Max.  Cap, 

Insulator 

Rating 

Kilovolts 

Inches 

in  Indies 

Diameter 

Column 

7,500  . 

55 

4  0 

4  6 

7 

12 

15,000 . 

75 

6.5 

7  5 

7 

15 

23,000 . 

95 

9  0 

10  4 

7 

18 

34,500  . 

125 

12.3 

14.  1 

7 

24 

46,000 . 

155 

15.6 

18  0 

8 

27 

69,000 . 

223 

22.5 

25.9 

10 

36 

1 1 5,000  . 

340 

35.0 

40.2 

10 

51 

138,000  . 

400 

41.2 

47  3 

10 

60 

161,000  . 

455 

48  0 

55  4 

10 

69 

230,000 . 

645 

68  0 

78  4 

10 

93 

345,000  . 

950 

100  0 

1 15.0 

10 

132 

To  complete  the  standardization  of  disconnecting 
switches  definite  values  of  jihase  spacing  had  to  be  deter¬ 
mined.  The  following  are  based  on  general  practice  and 
have  been  adopted  as  standards ; 


.Apparatus 

IltHik  and  Gang  Discon¬ 

Horn-Gap 

Voltage 

necting  Switches  and  Bus 

Switches, 

Rating 

.Supports,  Inches 

Inches 

7,500 

18 

36 

15,000 

24 

36 

23,000 

30 

38 

34,500 

36 

60 

46,000 

48 

72 

69,000 

60 

84 

1 15,000 

84 

120 

138,000 

96 

144 

161,000 

108 

168 

230,000 

144 

.All  of  the  above  standards  will  be  effective  on  or  befor 
May  1.  1932. 


==1 


Factors  that  Antagonize  Customers 


Some  one  has  said  that  accidents  are  due  to  lapses  in 
consciousness.  Likewise,  antagonism  is  created  by  lapses 
in  conduct,  whether  intentional  or  unintentional.  The 
following,  based  on  one  company’s  analysis  of  major 


causes  of  unfavorable  public  contact,  might  be  used  by 
employees  for  self-analysis  or  by  companies  which  are 
equipped  to  monitor  conversations  between  customers  and 
employees : 


General 

Plea.sant  greeting  omitted. 

Xon-alert  physical  bearing  or  facial 
expression. 

Customer  kept  waiting  unduly. 

Insufficient  time  given  customer  to  pre¬ 
sent  problem. 

Diverting  conversation  from  transaction. 

Inattentiveness  or  talking  too  much. 

I’nnecessary  interruptions  or  failure  to 
apologize  for  necessary  ones. 

Leaving  customer  without  explanation. 

Showing  no  desire  to  help ;  no  helpful 
suggestions. 

Unpleasant  tone  of  voice  or  unpleasant 
language. 

Failure  to  give  all  information  or  giving 
inaccurate  information. 

Omitting  pleasant  leave-taking. 

Application  Clerks 

Slowness  in  filling  out  forms. 

Manner  of  asking  questions ;  not  volun¬ 
teering  reasons  for  necessary  personal 
questions. 


Failing  to  welcome  applicant  as  new 
customer. 

Handling  Complaints 

Contradicting  customer. 

Ignoring  or  evading  answers  to  cus¬ 
tomers’  questions. 

Sending  customer  from  person  to  person 
unnecessarily. 

Failing  to  admit  possibility  of  error. 

Giving  no  assurance  of  desire  to  be  fair. 

Cashiers 

Not  recognizing  customer’s  presence,  or 
failing  to  look  at  customer  at  any 
time. 

Failing  to  give  pleasant  reply  to  cus¬ 
tomer’s  remark  or  question. 

Counting  change  carelessly,  even  if  in 
appearance  only. 

Failure  to  thank  customer  for  payment. 

Collectors 

"Hard-boiled”  manner. 

Failure  to  address  customer  by  name. 


Threatening  to  lock  meter  without  at¬ 
tempting  other  means  of  settlement 
first. 

No  consideration  of  customer’s  problem. 

Using  loud  tone  of  voice  that  might 
attract  attention  of  others  to  business 
in  hand. 

Contacts  on  Customer’s  Premises 

Failure  to  identify  self  beyond  merely 
calling  “Electric  Man.” 

Not  addressing  customer  by  name. 

Failure  to  ask  permission  to  cut  off 
service  before  adjustments,  repairs, 
etc. 

Cutting  across  lawn  or  through  hedge. 

Showing  no  interest  in  customer’s  re¬ 
marks  :  failing  to  give  proper  answer 
to  customer’s  questions. 

Failure  to  volunteer  getting  information 
or  tell  customer  where  it  may  be 
obtained. 

Failure  to  have  customer  try  out  service 
after  repairs  have  been  made. 

Careless  of  customer’s  property. 
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for  Community  Pageants 


By  THEODORE  FUCHS* 

CoHSultiny  llluiiiiiiatiini  Engineer,  Brooklyn,  N.  T. 


VIRTUALL'S'  all  pap[cants  of  appreciable  size  are 
I)erfornie(l  out  of  doors,  because  of  the  areas 
re(juired,  and  of  these,  most  are  held  at  night,  for 
several  reasons.  A  greater  attendance  is  assured,  of 
course,  hut,  most  imjiortant  of  all,  the  artistry  aud 
enchantment  which  artificial  light,  skillfully  ai)plied  on 
a  broad  and  ex])ansive  scale,  can  lend  to  a  pageant  jiro- 
duction,  colorful  aud  dramatic  in  itself,  is  a  factor  too 
important  to  neglect.  And  this  very  (piestion  of  lighting 
raises  a  number  of  interesting  technical  points  which  do 
not  arise  in  the  course  of  ordinary  electrical  installations. 

Pageant  lighting  cannot  he  considered  as  standardized 
floodlighting  just  because  it  is  an  outdoor  ai)plication. 
nor  can  it  he  classed  as  stage  lighting,  in  sjfite  of  its 
similarity  in  some  details  to  theatrical  lighting  work. 
Several  ])rohlems.  allied  with  stage  lighting  and  flood¬ 
lighting  together,  must  he  met  and  overcome  in  order  to 
])rovide  efifective  and  .satisfactory  pageant  lighting.  First, 
of  course,  is  the  ])rohlem  of  the  size  of  the  pageant  field, 
d'he  field  for  the  recent  New  Hrunswick  ])ageant,  under 
the  general  direction  of  Percy  J.  Burrell  of  Boston,  was 

^Lighting  and  technical  director  the  Pageant  of  Xczc  Brnns- 
leick,  the  Pageant  of  Wyoming  Pallcy,  etc. 


Enf ranee 
/ 


Boxes  yjTirijE;  Messenger  cable . 
h  Grandsfanoi 


Lighfing  tower  B 
•1.500- watt  projectors 


/  16-r.500-Y/att  proj 

j  "do' poles 

U-  -Messenger  coble  for 
I  grands  tand  ligh  ts 


Main  lighting  and 
control  tower  A 
24-1,500-watt  projectors 
oa  top 

Tower  services  and 
control  board 


I  Lighting  tower  D 
8-1,500-watt  projectors.. 


America  is  now  old  enough  to  have 
anniversaries. 

Historical  pageants  celebrate  these 
sesqui-centennials  and  tercentenaries 
in  city  after  city. 

Outdoor  lighting  for  evening  func¬ 
tions  call  for  skill  to  attain  artistry  and 
enchantment  at  minimum  outlay. 


450  ft.  long  and  275  ft.  wide,  far  larger  than  any  stage. 
Then,  too.  a  stage  has  its  full  complement  of  ])ermaueut 
lighting  equij)ment  and  control  apparatus,  while  the  out¬ 
door  ]:)ageant's  must  all  he  erected  a  short  time  before 
use  in  a  place  as  inconspicuous  as  possible,  yet  effective 
and  accessible.  It  must  he  designed  to  meet  all  ])ossihle 
requirements  of  the  pageant  director,  who  must  of  neces¬ 
sity  often  work  out  final  production  plans  after  the 
heavy  installation  work  of  poles  and  electric  services 
has  been  completed.  Plenty  of  light  must  he  provided, 
especially  if  color  is  to  he  used,  as  it  is  far  better  to 
have  too  much  light  than  not  enough.  Wire  size,  socket 
voltage  and  lamp  voltage  are  other  seemingly  minor 
points  that  loom  large  when  neglected  until  too  late. 

Due  to  the  large  scope  of  such  ])ro- 
ductions,  and  the  si)eed  at  which  such 
undertakings  must  he  carried  on. 
there  is  no  time  for  leisurely  experi- 
menting.  d'he  lighting  system  must  he 
r^\Entrance  Correct  and  actual  experience  is  to  he 

/  relied  on  rather  than  theoretical  illu- 

mmation  design  principles. 


i  Location  of  stage  service 

and  control  board  — ^Upirs,, 

..  WO kw,  IIS/220  volts  A.C.  t 
(beneafh  stage  under pillar2}\ - 

Pcugaoint  Field 


^  /stage  ip’Dais 


*  Lighting  tower  C 

Entrance  l^dSOO-watt  projectors, 

4  i  ■■  2^ 


Grandstand 


6-2,000-waft  spotlights /■/ 
each  on  rear  of  towers,/  ' 

:  2  and  . . 


Entrance 

Lighting  tower  E  3 

d  -1,500-  watt  projectors 


The  pageant  field,  stage,  stands 

and  lighting  towers 

.Seventy-two  1,500-watt  projectors  for  gen¬ 
eral  field  lighting,  inomited  4  0  ft.  from  llie 
ground  :  all  on  group  and  master  diniiii'T 
control  in  tower  .\.  Lighting  of  daises  and 
pillars  t-onlrolled  hy  ilinimers  from  cojiirol 
hoard  concealed  under  the  stage,  ('ontrol 
fi'om  messenger  co-ordinated  hy  teleiilmiie. 
Orandstand  lights  suspended  between  poies 
at  ends  of  grandstands.  Choii-  and  hand¬ 
stand  lighting  used  Rl.M  reflectors  uitli 
higher  intensity  than  in  the  grandstand.^. 
Trees  hack  of  stage,  illuminitted  hy  twenty 
5(t0-watt  comntercial  floodlight  units,  gc'e 
autumn  f<diage  hackgrf)und  for  several 


Messenger  cable 
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The  fact  that  the  lighting  installation  is  temporary, 
to  be  used  for  a  few  days  only,  does  not  help  to  simplify 
matters  etcher,  as  it  means  that  all  electrical  construction 
must  be  as  simple  and  inexpensive  as  possible,  with  due 
regard  to  its  suitability.  Whenever  possible,  equipment 
should  be  rented  or  borrowed,  rather  than  purchased, 
and  the  installation  so  planned  that  the  salvage  value  of 
purchased  materials  is  as  high  as  possible.  The  number 
of  operators  must  also  be  kept  at  a  minimum. 

The  Pageant  of  New  Brunswick  was  played  at  Neilson 
Field,  the  athletic  field  of  Rutgers  University.  Grand¬ 
stands  lined  three  sides,  leaving  a  playing  area  of  nearly 
three  acres.  The  main  control  tower,  at  the  end  of  the 
field  opposite  the  stage,  contained  one  lighting  control 
board  and  telephone  lines  to  various  points,  by  means  of 
which  the  actions  were  co-ordinated.  All  of  the  move¬ 
ments  of  the  pageant  were  directed  from  this  jioint.  where 
a  commanding  view  of  the  entire  field  was  obtained. 

The  stage,  a  series  of  broad  steps 


Stage  scene  of  interpretive  dances  and  interludes 

Three  center  daises,  for  figures  repre.senting  the  state, 
city  and  nation,  spotlighted  to  high  intensity  from  two 
central  pillars.  Trumpeters  in  white,  in  arches  of  the 
four  pillars,  each  lighted  by  means  of  twenty  100-watt 
lamps  in  a  concealed  cove  in  the  arch.  Figures  set  off 
effectively  against  dark  blue  background. 

Tops  of  pillars,  during  part  of  action,  occupied  by  four 
symbolic  figures,  each  lighted  by  powerful  strip  of  six 
silvered  reflectors  at  their  feet.  This  silhouetted  them 
■sharply  against  the  dark  background  of  trees. 

scenes  and  some  of  the  symbolic  dances.  The  stage  was 
used  for  jxirtraying  the  allegorical  interludes  between  the 
.scenes  played  on  the  field  and  for  certain  of  the  dances. 
The  band  and  choir  were  located  to  one  side  of  the  stage. 

Lighting  thus  fell  into  three  divisions,  the  lighting  of 
the  field,  the  lighting  of  the  stage  and  of  special  back- 
.stage  and  of  utility  lighting. 

Roughly  speaking,  the  projectors  on  the  control  tower 
covered  the  tower  end  of  the  field,  the  midfield  projectors 


and  levels,  rose  to  an  elevation  of  10 
ft.  at  the  rear,  where  it  merged  with 
the  gradual  upward  slope  of  the 
campus  behind,  which,  with  its  beau¬ 
tiful  trees  in  autumn  foliage,  gave 
the  stage  a  background  of  rare  charm 
and  beauty.  The  four  pillars  and 
three  low  daises,  all  settings  for  the 
symbolic  action,  were  grouped  on  the 
stage,  as  shown  in  the  accompanying 
illustration,  with  the  daises  as  the 
center  of  attention.  On  the  field 
proper  were  played  the  historical 


Main  lighting  and  control  tower  A 

Commanding  position  from  which  entire 
action  was  directed.  One  lighting  control 
board,  controlling  all  lights  except  those 
on  stage,  located  here ;  telephones  to  the 
towers,  stage,  dressing  rooms,  entrances, 
etc.,  and  to  two  batteries  of  artillery  some 
distance  away,  which,  at  the  proper  instant, 
fired  salvos  as  a  part  of  the  historic  action. 
These  projectors  lighted  one-half  the  field. 
Middle  row  is  35  ft.  from  the  ground.  Sim¬ 
ple  color  screen  brackets. 
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the  stage  end  and  the  stage  end  projectors  the  stage  itself, 
the  various  actions  at  ditterent  times  calling  for  a  part  or 
all  of  this  lighting. 

The  |)rojector  units,  obtained  on  rental  from  Kliegl 
Brothers’  Universal  Electric  Stage  Lighting  Company, 
New  \’()rk.  were  esi)ecially  designed  for  this  sort  of 
work  and  are  well  adai)ted  to  it.  They  employ  a 
parabolic  glass  reflector  and  a  standard  PS-52  bulb  lamp 
of  either  1,(XX)  or  1,500  watts.  A  s])ill  shield,  or  “louver,” 
of  concentric  rings  set  in  the  mouth  of  the  ])rojector 


200-watt  RLM  reflectors  for  grandstand  lighting 

Tlie  messenger  cable  on  40-ft.  poles  supported  a  row  of 
stiok.s  .TO  ft.  apart.  After  being  hung,  sticks  were  out  off 
to  uniform  height  above  grandstands  and  the  reflectors 
fastetied  and  wired.  Neat,  inexpensive  and  effective  way 
of  lighting  the  stands  with  unobtrusive,  low-intensity 
illumination. 

Towers  D  and  K,  on  4.', -ft.  poles,  carried  eight  projectors, 
turned  at  angle  toward  stage,  and  jtrovided  high  intensity 
of  general  lighting  for  stage  on  area  10  yd.  in  front. 

elTectively  prevents  spilled  light  escaping  at  wide  angles 
from  the  lam])  filaments  and  double  slide  grooves  jiermit 
the  use  of  gelatin  color  screens. 

Standard  commercial  floodlights,  while  more  sturdy 
and  durable,  are  too  heavy  and  cumbersome  for  tem¬ 
porary  installation  on  high  poles.  In  addition,  they  have 
not  a  narrow  enough  beam  angle  for  this  sort  of  work 
and.  what  is  also  very  important,  are  not  available  in 
sufficient  quantities  on  the  rental  basis  which  must  jirevail 
for  pageants. 

The  ideal  jirojector  for  pageant  work  would  have  a 
very  narrow  beam  angle  (about  6  to  8  deg.),  with  a 
sharp  beam  cut-off,  would  utilize  a  2,(X)0-watt  concen¬ 
trated  hlament  spotlight  type  of  lamp,  a  parabolic 


reflector,  an  effective  spill  shield,  some  sort  of  color 
frame  support  and  easily  manipulated  and  positive 
adjustments  for  focusing  and  aiming.  It  would  he  light 
in  weight  and  able  to  stand  a  limited  amount  of  outdoor 
use. 

Lighting  the  stage  and  other  areas 

Lighting  of  the  stage  falls  into  two  classifications,  gen¬ 
eral  lighting  from  towers  D  and  E,  controlled  from  the 
main  tower,  and  special  lighting  controlled  from  the 
stage.  Reference  to  the  accompanying  illustrations  will 
show  how  these  phases  of  the  lighting  were  executed. 

Lastly,  the  hack-stage  and  utility  lighting,  though 
unseen  by  the  spectators,  played  an  important  part  in 
the  pageant  and  constituted  a  fairly  large  percentage  of 
the  total  lighting  load.  This  lighting  included  the 
spectator  entrances,  parking  areas.  ])articipants’  dressing 
rooms  and  assembly  stations,  property  tents,  vehicle  sta¬ 
tions,  horse  corrals,  and  so  forth.  These  lights,  scattered 
over  a  wide  area,  totaled  about  twenty  2(X)-watt  lamp.s 
and  175  100- watt,  together  with  several  floodlights.  All 
light  sources  were  concealed  from  the  grandstands. 

Thus  the  total  lighting  load  as  outlined  above  was. 


roughly,  as  follows: 

K\v. 

1.  Pageant  field  . .  108 

2.  Pageant  stage,  including  special  effects  64 

3.  Band  and  choir .  5 

4.  Grandstand  . . .  7.3 

5.  Utility  .  26.5 


I'otal  . .  211 


This  total  was  fed  from  two  services,  one  to  each 
control  hoard.  All  switches  and  dimmers  were  connected 
to  the  live  side  of  the  circuit  only,  the  neutral  being 
grounded  at  the  transformers  and  at  the  point  of  service 
introduction,  and  never  ajipearing  on  the  face  of  either 
of  the  control  hoards.  One  neutral  of  diminishing  size 
sufficient  to  sustain  any  possible  load  unbalance,  with 
not  more  than  5  volts  drop,  was  run  from  each  service 
])oint  to  the  furthest  outlying  magazine  ])anels.  The 
copjier  size  of  all  live-side  feeders  was  such  that  the 
maximum  voltage  dro])  would  he  5  volts,  so  that,  with 
120  volts  actually  being  available  at  both  service  luiints. 
lamps  of  115-volt  rating  could  he  used  with  the  assur¬ 
ance  that  tliey  would  operate  at  maximum  efficiency. 

Co-ordination  of  action  by  telephone 

Not  the  least  important  adjunct  to  the  lighting,  and 
the  pageant  direction  as  well,  were  the  intercommunicat¬ 
ing  tele])hone  systems.  Two  were  used,  one  loaned  and 
operated  by  the  Eirst  Signal  Company.  Lh  S.  .Army. 
The  last-named  equiimient  was  the  regular  self-contained 
army  field  tyjie  of  telephone  sets  with  magneto  ringing. 
There  were  several  lines  from  the  directors'  statifin  in 
the  control  tower  to  various  partici])ants’  .stations  and 
entrances.  The  other  .system  was  used  by  the  lighting 
director  for  co-ordinating  the  lighting  control.  Six  direct 
lines  extended  from  tower  .\  to  each  projector  tower 
and  to  the  stage  control  hoard.  By  this  method  ])erfect 
timing  of  light  control  was  secured  between  the  two 
hoards.  .Although  the  projector  towers  were  not  manned 
at  all  times,  when  they  did  require  attention  ease  cf  com¬ 
munication  saved  much  time  in  the  giving  of  orders  for 
such  work  as  changing  color  screens. 

After  the  lighting  installation  had  been  comitlcted  the 
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assisted  by  electricians,  were  in  constant  touch  with  the 
lighting  director.  Several  tower  operators  were  pro¬ 
vided  to  make  the  necessary  color  screen  changes  on  the 
projectors.  Two  electricians  were  detailed  as  emergency 
men,  especially  in  regard  to  the  back-stage  or  utility 
lighting.  At  the  dress  rehearsal  a  complete  and  detailed 
cue  sheet  for  the  entire  pageant  was  worked  out.  and. 
using  this  as  guide,  the  lighting  director  co-ordinated  the 
efforts  of  the  two  assistants,  each  j^rovided  with  a 
cue  sheet  of  that  part  of  the  action  necessary  to  his 
|)articular  work.  The  lighting  director,  stationed  at  one 
window  of  the  control  tower,  was  in  close  touch  with 
the  pageant  director  standing  next  to  him,  and  since 
both  had  a  view  of  the  entire  field,  they  were  in  the  best 
possible  position  to  keep  the  entire  action  running 
smoothly  and  without  hitches.  The  results  seem  to  have 
justified  the  effort,  as  the  audience  was  impressed  with 
the  manner  in  which  methods,  conceived  by  them  to’be 
limited  to  an  indoor  stage,  with  its  sui)erior  equipment, 
were  applied  to  a  large  outdoor  pageant. 

Summary  of  lighting  requirements 

A  brief  summary  of  tbe  ])rincipal  general  require¬ 
ments  of  outdoor  pageant  lighting  may  not  be  out  of 
order.  Adequate  intensity  has  been  stressed.  This  may 
be  emphasized  by  saying  that  too  much  intensity  cannot 
be  provided,  the  expense  being  the  only  limiting  factor. 
Flexibility  of  control  is  another  important  point. 


careful  and  painstaking  work  of  focusing  and  aiming 
each  individual  projector  had  to  be  carried  out.  The  field 
was  marked  out  as  to  location  of  various  scenes  and  the 
projectors  were  properly  grouped  for  convenient  and 
flexible  control  by  the  following  method:  While  some 
scenes  required  only  a  small  patch  of  light,  others  needed 
a  strip  of  the  field  lighted,  and  still  others  needed  illumi¬ 
nation  on  half  or  even  the  entire  field.  Therefore  specific 
groups  of  projectors  were  aimed  at  these  specified  areas, 
and  the  additive  effect  of  all  groups  was  an  even  intensity 
over  the  whole  field.  Lighting  for  any  scene  could  then 
l)e  secured  instantly  by  selecting  the  proper  groups  as 
necessitated  by  the  action.  The  actual  work  of  aiming 
and  focusing  was  directed  by  telephone  to  the  towers  by 
the  lighting  director,  who  could  see  the  effect  from  the 
.spectators’  point  of  view  in  the  grandstand,  .'\fter  this 
was  carefully  carried  out  each  projector  was  clamped 
and  left  permanently  in  exactly  that  position.  The 
projectors  were  focused  to  the  minimum  beam,  yet  free 
from  filament  striations.  After  the  dress  rehearsal  and 
each  performance  it  was  found  necessary  to  re-focus 
and  re-aim  all  projectors,  as  the  slight  filament  sag 
occurring  during  use  caused  the  beam  to  be  displaced 
by  an  amount  sufficient  to  make  necessary  this  tedious 
extra  work. 

During  the  dress  rehearsal  and  performances  the 
lighting  was  under  the  complete  control  of  the  lighting 
director.  Two  assistants,  one  at  each  control  board,  and 


Back-stage  lighting  from  pillars 

Six  closely  mounted  2,000-watt  incandescent  spotlights  on 
rear  of  each  of  two  pillars.  These  covered  the  three  figures 
on  the  dai.ses.  Careful  aiming  and  focusing  was  essential. 
The.se  stage  lights  were  controlled  with  dimmers.  The 
top  lights  and  arch  coves  (not  shown)  were  on  individual 
and  master  control,  while  the  spotlights  were  on  group 
control,  one  for  each  dais,  and  also  on  master  contrfd. 


Switchboard  and  dimmer  bank  of  simple  construction 

The  three-w'ire,  115-230-volt  services  were  distributed  to 
the  dimmer  plates  through  single-pole  switches,  one  for 
each  dimmer,  and  thence  through  the  dimmers  to  maga¬ 
zine  panels  at  projector  locations.  Neutrals  not  brought 
to  the  board.  Bank  of  large  Ward-Leonard  plate  dimmers 
used  to  control  projectors.  .V  similar  bank  was  used  at 
stage  control  board.  All  in  tower  A. 
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Projectors,  approaching  the  ideal  unit  described,  should 
be  so  placed  and  aimed  as  to  cover  specified  areas  as 
needed,  so  that  the  remainder  of  the  field  is  in  darkness. 
This  fundamental  rule  should  not  be  violated,  since  in 
outdoor  work  of  this  kind  the  attention  of  the  audience 
is  not  focused  on  the  limiting  dimensions  of  a  stage  set 
in  a  proscenium  arch,  and  its  attention  must  therefore 
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Towers  at  sides  of  field 

on  two  45-£t.  poles.  Railed  platform  on  all  towers,  neces¬ 
sitated  by  amount  of  work  done  on  them  w’hile  focusing, 
aiming,  and  placing  color  screens.  These  and  other 
projectors  were  controlled  in  groups,  making  possible  flood¬ 
ing  of  entire  field  at  one  time,  when  de.sired. 

be  focused  by  lighting  only  the  areas  in  which  action  is 
taking  ]dace.  Of  course,  at  times  this  area  may  include 
the  entire  field,  but  in  such  a  ca.se  the  action  demands 
it.  .Another  imjiortant  requirement  is  that  all  lights 
should  should  be  gradually  dimmed  on  and  off.  rather 
than  flashed  suddenly.  Nothing  is  more  detrimental  to 
the  illusion  of  the  theater  than  to  flash  lights  on  and  ofi*. 
'I'o  i)rovide  elaborate  lighting  for  an  elaborate  and 
expensive  ])roduction,  and  then  to  omit  dimming  e(|uip- 
ment.  is  to  ruin  the  effect  desired  entirely,  because  the 
jiurpose  of  the  carefully  ])lanned  lighting  is  largely 
defeated. 

Sim])licity  of  control  is  of  paramount  importance,  since 
such  a  ])ageant  moves  with  great  rapidity,  one  scene  fol¬ 
lowing  another  in  rapid  succession.  One  central  control 
])osition  should  be  utilized  whenever  ix)ssible.  In  this 
instance  two  had  to  be  used,  and  close  telephonic  com¬ 
munication  was  the  only  thing  that  made  this  possible. 
Finally,  sufficient  utility  lighting,  such  as  has  been- 
described,  must  be  provided  for  the  many  unseen  but 
necessary  back-stage  activities. 

Some  concejftion  of  the  amount  of  construction,  wiring 
and  other  electrical  work  necessary  to  the  completion  of 
this  job  may  be  gathered  from  the  foregoing  descrip¬ 
tions  and  illustrations.  'I'his  discussion  would  not  be 
cofuplete  without  a  mention  of  the  wonderful  co-opera¬ 


tion  shown  by  all  the  New  Brunswick  interests  who 
took  part  in  the  completion  of  this  work,  and  who  carried 
it  through  in  a  very  limited  time. 

Three  local  electrical  contractors  joined  forces  and 
worked  together  on  a  cost  basis.  They  and  their  men 
gave  every  help  and  co-operation  i^ossible  throughout 
the  whole  job.  The  Public  Service  Electric  &  Gas  Com 
pany,  the  public  utility  serving  New  Brunswick,  supplied 
the  transformers,  several  thousand  feet  of  heavy  calde 
and  twenty  or  more  floodlighting  units,  ran  the  neces- 
.sary  services  and  erected  the  poles  at  cost.  Tt  also  con¬ 
tributed  the  services  of  its  local  lighting  representative. 
Maxwell  S.  Ewing,  who  discharged  his  many  duties  in 
a  manner  which  left  nothing  to  be  desired.  Tt  is  by  just 
such  co-o])eration  with  civic  matters  of  this  kind  that  a 
public  utility  can  perhaps  gain  more  good  will  in  a  com¬ 
munity  in  a  week  or  so  than  it  could  in  a  year  or  mort' 
of  constant  efforts  toward  better  service.  Communities 
appreciate  such  co-operation,  which  is  a  real  help  to  them 
in  circumstances  such  as  these. 

The  New  Jersey  Bell  Telephone  Com])any  co-operated 
in  the  installation  of  the  telephone  system  and  the 
ITenjamin  Electric  Manufacturing  Company  contributed 
the  REM  reflectors  on  loan.  The  United  States  govern¬ 
ment  showed  great  interest  and  gave  its  hearty  co-o])era- 
tion  by  lending  the  First  Signal  Company,  mentioned 
above,  with  its  field  telephone  equipment,  and  also  the 
58th  Ordnance  Company.  These  units  were  detailed 
to  the  pageant  for  more  than  a  week,  and  their  important 
work  of  running  the  main  telephone  system  and  of 
providing  artillery  for  the  historic  battle  scenes  was 
offered  in  a  fine  spirit  of  a^ipreciation.  To  all  of  these, 
then,  is  due  in  no  small  part  the  thanks  and  appreciation 
of  the  city  of  New  ITrunswick  for  the  manner  in  which 
they  helped  make  the  pageant  the  success  that  its  many 
thousands  of  inhabitants  acclaim  it  to  have  been. 

T 

What  Material  Is  Best 
for  Turbine  Blades? 

In  an  effort  to  determine  which  of  a  number  of  mate¬ 
rials  will  give  the  best  service  in  terms  of  first  cost,  life 
and  repairs  there  has  been  installed  on  the  spindle  of 
No.  2-A  turbine  at  Colfax  i)ower  .station  of  the  Duquesne 
Light  Company,  in  the  region  of  most  severe  service,  a 
group  of  24  different  kinds  of  blade  materials,  including 
a  great  variety  of  metals  arranged  in  different  alloys, 
w’ith  various  treatments,  and  with  different  finishes. 

In  such  a  research  the  use  of  certain  materials  is  to 
be  expected,  but  others  among  those  listed  may  occasion 
surprise.  Their  presence  illustrates  the  scope  such  an 
investigation  may  assume  when  a  thorough-going  effort 
is  made  to  get  the  most  desirable  combination  of  qual¬ 
ities,  for  instance : 

Gold,  silver,  nickel,  zinc,  platinum,  carbon,  cohalt, 
chrome,  monel,  tungsten,  stellite,  contracid,  ludluni. 
nitralloy,  palladium,  rezistal,  tantalum. 

The  blades  are  arranged  in  small  groups  of  about 
eight  each,  similar  groups  being  placed  diametricall} 
opposite  each  other.  Each  group  is  numbered,  the 
identification  being  stamped  on  each  blade  in  two  places. 
.Arrangement  of  the  groups  is  designated  with  reference 
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to  certain  fixed  points  on  the  turbine  spindle,  similarly 
marked  and  numbered.  The  record  system  has  been 
worked  out  to  insure  positive  identification  of  each  blade 
later.  The  installation  is  made  by  the  best  craftsmen 
available,  in  order  that  the  factor  of  workmanship  shall 
be  as  favorable  as  possible. 

The  service  of  these  groups  will  be  observed  care¬ 
fully  and  it  is  hoped  that  eventually  a  material  will 
l)e  found  which  can  be  secured  at  a  reasonable  price 
and  will  have  such  superior  qualities  that  its  service  life 
will  be  greatly  extended  over  that  possible  with  mate¬ 
rials  now  commercially  available. 

T 


Improving  Power  Factor 
of  Neon  Sign  Lighting 


By  FRED  E.  EWART 

Consulting  Engineer,  Hamden,  Conn. 


The  resultant  jTower  factor  at  the  customer’s  meter 
when  a  neon  sign  is  connected  in  parallel  with  the  lamp 
load  is  of  vital  concern  to  the  power  companies  that  do 
not  have,  at  the  present  time,  a  power  factor  penalty 
clause  in  their  contracts  for  lighting.  The  neon  sign  unit, 
transformer  and  tubing,  has  a  poor  power  factor,  on  the 
order  of  40  jTer  cent,  when  operating  under  load.  This 
is  due  to  a  transformer  regulation  of  60  to  70  per  cent. 
The  situation  is  not  quite  as  serious  as  one  would 
imagine  at  first  thought  unless  the  sign  load  is  a  large 
proportion  of  the  customer’s  total  load. 

In  general,  the  problem  of  handling  power  factor  in 
connection  with  neon  signs  involves  the  determination  of 
the  three  following  quantities:  (a)  Resulting  power 
factor  when  neon  sign  and  filament  lamp  load  are  known  ; 

(b)  lamp  load  required  to  raise  power  factor  to  desired 
value  at  customer’s  meter  when  neon  sign  is  connected : 

(c)  the  kva.  in  capacitors  required  to  raise  power  factor 
of  the  sign  to  desired  value  when  not  connected  in  parallel 
with  a  filament  lamp  load. 

Pmver  factor  raheu  sign  and  lamp  load  are  knoum: 

Let 


ir„  =  sign  kilowatts  at  customary  power  factor. 

.4  =  phase  angle  of  sign  load. 

IV i,  =  lamp  load  kilowatts  at  unity  power  factor. 
B  =  phase  angle  of  combined  load. 


IV, 


tan  .4 
tan  B 


Factor 


For  the  sake  of  convenience  the  quantity 


tan  A 
tan  B 


will  be  called  the  “factor.” 


In  Fig.  1  the  values  of  the  "factor”  are  plotted  against 
“resultant  power  factors”  ranging  from  8  per  cent  to 
99  per  cent.  Angle  A  has  been  given  values  that  cor¬ 
respond  to  30  per  cent,  40  jTer  cent  and  50  per  cent  sign 
power  factor.  The  power  factor  of  the  sign  transformer 
from  test  data  is  on  the  order  of  18  per  cent  with  the 
secondary  circuit  open.  Under  an  overload,  the  low- 
voltage  side  of  the  transformer  has  shown  a  measured 
power  factor  as  high  as  54  per  cent.  Due  to  this  fact 
three  curves  were  calculated  in  Fig.  2,  as  mentioned 
above.  However,  the  average  power  factor  with  the 


average  load  is  approximately  40  per  cent.  In  general, 
this  figure  may  be  used  unless  greater  accuracy  is 
required. 

Attention  is  directed  to  the  fact  that  with  a  sign  power 
factor  of  50  per  cent  the  lamp  load  must  be  31  per  cent 
or  greater  to  have  the  power  factor  of  the  combination 
80  per  cent ;  with  a  sign  power  factor  of  40  per  cent 
the  kilowatt  lamp  load  must  be  105  per  cent  to  obtain  an 
80  per  cent  power  factor ;  with  a  30  per  cent  sign  power 
factor  the  lamp  load  should  be  223  per  cent.  These 
quantities  are  indicated  on  the  diagram  as  1.31,  2.05  and 
3.23  values  of  the  factor  respectively  along  the  80  per 
cent  base  line. 

Kva.  rating  of  capacitors  to  correct  to  desired  potoer 
factor. — This  case  is  to  show  the  method  of  correcting 
the  sign  to  any  desired  power  factor  by  the  use  of 
capacitors  only.  What  follows  applies  to  single-phase 
circuits  only.  The  factor  under  these  circumstances  is : 


Rkva. 

Hr* 


(tan  A  —  tan  C)  =  factor. 


in  which  Rkva.  =  capacitor  rating  in  kva. 

C  =  desired  power  factor  angle. 

The  curves  in  Fig.  2  have  been  drawn  for  the  factor, 
again  using  30  per  cent,  40  per  cent  and  50  per  cent 
power  factor  for  the  neon  sign  and  substituting  cor- 
res|X)nding  values  for  tan  A  in  the  equation.  The 
numerical  figure  for  tan  C  is  the  tangent  of  the  angle 
whose  cosine  is  the  desired  power  factor. 

Rkva.  is  the  reactive  kilovolt-amperes  required  in  the 
circuit  and  is  identical  with  the  term  userl  for  capacitor 
ratings.  Thus  a  5-kva.  capacitor  has  5  reactive-kilovolt¬ 
amperes  when  connected  in  the  circuit. 

As  most  neon  signs  are  connected  to  an  Edison  three- 
wire  system  with  two  voltages,  110  and  220,  if  it  can 


Fig.  1 — Power  factor  when  kilowatts  of  sign 
and  lamp  load  are  known 

Divide  kilowatts  of  lamp  load  by  kilowatts  of  the  sign. 
This  gives  the  "factor.”  Follow  vertical  line  correspond¬ 
ing  to  the  “factor”  until  it  intersects  with  the  curve 
corresponding  to  the  power  factor  of  sign.  The  horizontal 
projection  to  the  ordinate  (per  cent  resultant  power  fac¬ 
tor)  gives  the  resultant  power  factor. 

Example — A  neon  sign  with  a  total  tube  length  of  37  ft. 
6  in.  takes  0.341  kw.  Sign  power  factor  is  40  per  cent. 
Connected  across  the  same  mains  is  1.705  kw.  lamp  load. 
What  is  the  power  factor  of  the  combination  at  the  meter? 

Solution — Kilowatts  of  lamp  load  (W  =  1.705)  divided 
by  kilowatts  of  sign  (TV  =  0.341)  gives  the  "factor”  =  5. 
From  5  on  the  base  line  follow  vertically  to  the  inter¬ 
section  of  curve  “Sign  P.F.”  =  40  per  cent.  Trace  hori¬ 
zontally  to  the  left  and  read  resultant  power  factor, 
which  is  93.2  per  cent. 

Likewise,  if  90  per  cent  power  factor  is  desired  it  will 
require  a  lamp  load  3.73  times  the  neon  sign  load,  as  seen 
by  following  the  arrowed  line  horizontally  from  90  per 
cent  to  the  40  per  cent  sign  power  factor  curve  and  then 
vertically  to  the  base  line. 
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Fig.  2 — Determination  of  kva.  rating  of  capacitors 
to  correct  neon  sign  to  desired  power  factor 


Tree-Rin3  Studies  Aid 
Hyd  ro  Planning 

By  LYMAN  GRISWOLD 

Consulting  Ciznl  Engineer,  Portland,  Ore. 

Tree-ring  growth  and  its  relation  to  precipitation  has 
been  the  subject  of  an  intensive  study  in  connection  with 
hydro-electric  development  on  the  Lewis  River  in  south¬ 
western  Washington  by  the  Northwestern  Electric  Com¬ 
pany.  During  the  last  ten  years  exhaustive  studies  of 
run-off  have  been  made.  To  some  extent  these  have  been 


Select  the  figure  of  desired  power  factor.  Follow  hori¬ 
zontally  to  curve  marked  “Sign  P.F.”  At  the  intersection 
trace  vertically  to  ba.se  and  read  “factor.”  Multiply  the 
sign  kilowatts  by  the  “factor.”  The  product  is  the  kva. 
rating  of  capacitor  required. 

Example — A  neon  sign  requires  1.84  kw.  and  has  a 
power  factor  of  40  per  cent.  What  kva.  rating  should  the 
capacitors  have  to  correct  the  power  factor  of  the  circuit 
to  90  per  cent. 

Solution — From  the  90  per  cent  point  on  “desired  power 
factor”  trace  horizontally  to  curve  marked  “Sign  P.F.” 

=  40  i)er  cent.  At  the  intersection  read  vertically  to  base 
where  the  “factor”  is  found  to  be  1.806.  The  product  of 
the  sign  kilowatts,  1.84,  by  the  “factor”  1.806  gives  3.32. 
Therefore  a  capacitor  rated  at  3.32  kva.  will  be  required 
to  correct  the  sign  to  a  power  factor  of  90  per  cent. 

be  arranged  it  is  desirable  to  provide  capacitors  for  the 
higher  of  the  two  voltages.  The  cost  per  kva.  is  higher 
for  the  110-volt  capacitor  than  for  220-volt.  The  table 
given  below  shows  that  the  microfarads  per  kva.  are  four 
times  as  great  for  110  volts  as  for  220  volts.  This 
does  not  mean,  however,  that  per  kva.  the  110-volt 
cajiacitor  will  cost  four  times  that  of  the  220-volt. 


Kva. 

Microfarads 

Microfarads 

of 

on 

on 

Capacitor 

110  Volts 

220  Volts 

i 

54.8 

13,7 

i 

109.6 

27.4 

1 

164.4 

41.1 

1 

219.2 

54.8 

Referring  to  Fig.  2  where  it  was  found  that  a  capaci¬ 
tor  with  a  rating  of  3.32  kva.  would  be  required  in  the 
case  assumed,  we  find  that  any  combination  of  the 
standard  sizes  given  in  above  table  will  not  give  3.32 
kva.,  the  neare.st  being  by  connecting  in  parallel  three 
1  kva.  and  one  \  kva.  or  three  1-kva.  and  one  ^-kva.  If 
3.25  kva.  is  used  the  jiower  factor  will  be  88.3  per  cent ; 
if  3.5  kva.  is  used  it  will  be  93  per  cent. 

Too  much  emjdiasis  cannot  be  placed  on  using  care  in 
connecting  the  capacitor  to  the  voltage  on  the  nameplate. 
'Phis  piece  of  apparatus  does  not  give  evidence  im¬ 
mediately  as  most  other  equipment  will.  If  a  110-volt 
ca])acitor  with  the  proper  kva.  rating  is  connected  to  a 
220-volt  circuit  it  may  stand  up  from  50  to  5,000  hours 
without  breaking  down,  de])ending  upon  the  quality  of 
the  capacitor,  and  there  may  be  a  suqdus  of  correction 
even  to  the  iioint  where  the 
resultant  ])ower  factor  may  be 
leading.  On  the  other  hand, 
if  a  220-volt  capacitor  is  con¬ 
nected  to  a  110-volt  circuit 
the  desired  correction  to  the 
desired  power  factor  will  injt 
be  obtained. 


disconcerting  because  the  run-off  curve  is  consistently 
falling.  Should  this  decrease  continue  for  another  gen¬ 
eration  the  run-off  would  be  so  slight  as  to  render  inad¬ 
visable  any  extensive  development  on  the  stream.  For 
the  purpose  of  learning  if  possible  if  this  run-off  curve 
can  he  expected  to  move  upward  and  to  determine  if 
there  is  a  cycle  which  can  be  expected  to  bring  back 
the  heavy  precipitation  and  run-off  of  past  years  these 
tree-ring  investigations  were  started. 

By  plotting  a  tree-ring  growth  curve  from  a  number 
of  specimens  from  trees  felled  on  the  reservoir  site  of 
the  Ariel  development  now  under  way  and  comi^aring 
this  with  extensive  stream-flow  records  on  the  Lewis 
River  and  rainfall  records  over  a  period  of  80  years  at 
Vancouver,  Wash.,  and  Portland,  Ore.,  25  and  35  miles 
distant,  respectively,  it  has  been  possible  to  establish  def¬ 
initely  the  cyclic  character  of  ])reci]iitation  in  the  region. 
Curves  so  plotted  show  94-year  wet  and  dry  cycles  and 
indicate  that  an  upward  swing  in  precipitation  and  run-otf 
may  be  expected  in  1935.  The  curves  also  show  a  lonj," 
downward  slope  over  a  period  of  50  to  60  years,  followed 
by  a  sharp  upward  trend. 

Although  the  investigation  is  in  its  preliminary  stages 
and  must  be  continued  over  a  period  of  years,  neverthe¬ 
less  it  yielded  results  which  have  led  to  a  tentative  jdan 
of  development  at  the  Ariel  site.  One  45,000-kw.  unit 
is  now  being  installed  and  will  he  in  operation  before  the 
end  of  the  year.  Anticipated  run-off  would  seem  to 
warrant  a  second  unit  of  similar  size  five  years  later 
that  would  have  a  useful  life  of  about  30  years.  Five 
to  six  years  later  still  a  third  unit  of  the  same  size  would 
be  installed  and  this,  together  with  the  two  other  units, 
could  be  operated  at  a  satisfactory  annual  load  factor 

Tree-growth  cycle  curve 

The  dotted  curve  is  information  from  one  tree,  while 
the  light  black  curve  is  based  on  from  two  to  thirteen 
trees.  The  heavy  black  curve  is  a  composite  formed  by 
taking  the  average  curves  for  the  three  94-year  periods 
superimposed  on  the  same  sheet,  and  an  average  of  the 
three  obtained,  i.e.,  the  heavy  curve  is  the  same  curve 
repeated  three  times  to  cover  the  entire  282  years  under 
study.  It  was  compiled  to  determine  what  relatimisliip 
such  an  average  curve  would  maintain  for  the  entire 
period  and  shows  remarkable  consi.stency  with  the  tree¬ 
ring  curve. 
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tor  another  twenty  years,  or  until  1965.  At  that  time, 
if  additional  storage  were  not  developed,  it  will  be  neces¬ 
sary  to  begin  a  steam  development  program  to  make  up 
for  declining  hydro  generation. 

Thus  such  studies  when  sufficiently  well  advanced  to 
give  dependable  results  are  of  very  definite  economic 
value  to  the  power  company.  They  should  make  possible 
a  system-wide  hydro  and  steam  generation  program  with 
reasonable  assurance  that  capital  investment  in  plant  will 
produce  anticipated  returns  and  that  sufficient  peak  load 
capacity  and  kilowatt-hours  will  be  available  to  meet 
future  demands. 

T 


READERS'  FORUM 


Definition  of  Ensineerins 
Much  Needed 

To  the  Editor  of  the  Electrical  World: 

Your  editorial  “Engineers  Must  .Awaken  from  Lethargy 
.\l)out  Licensing,”  in  the  June  27.  1931,  issue,  is  very 
timely  and  ])ertinent.  It  is  a  great  mistake  for  the  various 
engineering  bodies  to  try  to  agree  upon  a  model  law  to  be 
taken  and  adopted  as  a  statute.  Every  legislative  body 
has  its  own  problem  to  solve  and  always  insists  upon 
writing  its  statutes  in  its  own  peculiar  way.  The  only 
])oints  which  are  vital  to  the  engineering  profession  and 
which  should  be  agreed  upon  are  as  follows : 

1.  After  having  served  for  more  than  ten  years  on  one  of  the 
pioneer  registration  boards,  I  firmly  agree  with  you  in  the  state¬ 
ment  “all  engineers  must  first  agree  upon  an  acceptable  definition 
of  the  engineering  function,  and  after  that  they  must  work  in  con¬ 
cert  to  see  that  legislation  gives  the  public  protection  against 
incompetency  and  imposes  on  the  engineers  an  obligation  to  meet 
a  minimum  qualification.” 

2.  Uniformity  of  state  laws  creating  and  governing  state  boards 
of  engineering  examiners  in  respect  to  educational  and  experi¬ 
ence  standards  required  for  registration  and  uniform  practice  as 
regards  to  reciprocal  registration  betw'een  various  states,  terri¬ 
tories  and  possessions  of  the  United  States  or  any  countries  or 
provinces  with  educational  and  experience  standards  not  lower 
than  an  established  minimum. 

3.  The  statute  should  not  be  drawn  to  include  land  surveyors 
in  the  same  law  with  professional  engineers.  Separate  statutes 
should  be  drawn,  but  the  same  body  could  be  empowered  to 
administer  and  enforce  both  statutes. 

There  is  being  circulated  among  various  engineering 
.societies  a  recommended  uniform  registration  law  for 
engineers  and  land  surveyors,  compiled  by  a  committee 
of  representatives  of  the  American  Society  of  Civil 
Engineers,  American  Society  of  Mechanical  Engineers. 
.American  Institute  of  Electrical  Engineers,  American 
-Association  of  Engineers,  New  York  State  Society  of 
Professional  Engineers  and  Land  Surveyors,  and  the 
National  Council  of  State  Boards  of  Engineering 
Examiners.  In  this  draft  the  following  definition  is 
used : 

The  term  “professional  engineer”  as  used  in  this  act  shall  mean 
a  person  who  represents  himself  to  be  such  a  professional  engi¬ 
neer.  either  through  the  use  of  the  term  engineer  with  or  without 
qualifying  adjectives,  or  through  the  use  of  some  other  title 
implying  that  he  is  such  a  professional  engineer. 

This  definition,  many  engineers  feel,  is  wholly  inade¬ 
quate  and  legally  dangerous  in  practice,  as  has  been 
proved  in  the  State  of  New  York  recently.  If  it  is  im¬ 


possible  for  the  engineering  profession  to  define  what  a 
professional  engineer  is,  how  can  they  expect  the  courts 
and  legal  profession  to  decide  this  point  ? 

A  definition  for  professional  engineering  was  sub¬ 
mitted  to  the  1930  Oregon  Legislature  as  an  amendment 
to  the  definition  in  the  present  law.  This  Legislature  did 
not  pass  it,  how^ever,  on  account  of  the  political  situation 
in  the  state  and  the  activity  of  certain  public  ownership 
propagandists. 

It  first  defines  professional  engineering  as  embracing 
“the  design  and  the  supervision  of  the  construction  of 
public  and  private  utilities,”  enumerating  a  compre¬ 
hensive  list  of  construction  activities.  A  professional 
engineer  is  one  who  engages  in  “the  responsible  charge 
of  the  planning  design,  layout,  supervision  of  construc¬ 
tion,  testing,  development,  examination  and/or  study  of 
any  existing  or  contemplated  physical  works,  matters  and 
things  appertaining  to  any  branch  of  the  civil,  mining, 
mechanical,  electrical  and  chemical  engineering  sciences, 
other  than  military  engineering,  which  require  for  their 
safe,  economic  and  efficient  prosecution  adequate  experi¬ 
ence  and  such  knowledge  of  engineering  science,  tech¬ 
nology,  empirical  data  and  some  practice  as  is  generally 
prescribed  in  the  required  technical  courses  of  engineer¬ 
ing  colleges  of  recognized  standing.” 

I  submit  this  as  an  appropriate  method  of  framing  the 
•Statutory  section  on  definitions. 

FRED  D.  WEBER, 

Portland,  Ore.  Member  Board  of  Engineering  Examiners. 

▼ 

Instrument  Engineers 
Need  No  Release 

To  the  Editor  of  the  Electrical  World: 

I  was  considerably  interested  in  the  editorial  in  the 
June  6  issue  entitled  “Release  Instrument  Engineer,” 
perhaps  because  I  am  one  of  the  old  timers  in  this  line, 
having  first  taken  up  instrument  engineering  work  for 
the  Westinghouse  company  in  1898,  when  this  activity 
was  only  beginning. 

A’^our  editorial  seems  to  me  to  be  somewhat  incomplete. 
It  is  probably  written  with  some  objective  in  mind  to 
stimulate  future  thought,  but  aside  from  a  suggestion 
that  instrument  engineers  change  their  name  there  does 
not  seem  to  be  any  specific  plan  disclosed. 

So  far  as  I  can  see  the  in.strument  engineer  does  not 
need  any  further  “relea.se.”  He  is  more  of  a  free  lance, 
and  has  a  broader  field  despite  his  specialization,  than 
many  of  his  fellow  engineers.  He  is  called  upon  to  enter 
every  field  of  activity  where  electricity  or  other  energy 
is  used  for  the  essential  purpose  of  measurements,  upon 
which  all  progress  is  largely  dependent.  I  know  of  no 
general  restrictions  upon  publishing  his  results  except 
that  technical  papers  cannot  give  space  to  articles  of  a 
specialized  nature  even  if  very  important  to  a  specialized 
field.  They  are  of  interest  only  to  a  limited  number  of 
specialists.  This  applies  with  equal  force  to  publications 
of  technical  societies,  resulting  in  a  general  problem  of 
how  to  preserve  a  record  of  important  work  of  this  sort 
for  the  benefit  of  the  future. 

P.  macgahan, 

Development  Engineer. 

Wentinghouse  Electric  &  Manufacturing  Company, 

Newark,  N.  J. 
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BOOK  REVIEWS 

Seel  ns 

By  M.  Luckiesh  and  Frank  K.  Moss.  Williams  &  Wilkins 
Company,  Baltimore,  Md.  241  pages.  Price  $5. 

The  technique  of  lightinjj  and  the  study  of  human 
vision  as  a  physiological  and  psychological  process  have 
deveIo])ed  in  parallel.  The  science  of  seeing,  however, 
is  relatively  new  in  that  it  constitutes  a  full  correlation 
of  these  areas  of  knowledge  about  light  and  about  the 
eye.  This  hook  more  intimately  synthesizes  these 
research  results  from  both  the  field  of  the  illuminating 
engineer  and  that  of  the  oi)hthalmologist  and  psychologist 
than  has  been  done  before.  It  contains  a  large  amount 
of  experimental  data  on  eye  fatigue,  acuity,  contrast, 
brightness,  speed  and  accuracy  of  seeing,  glare  and 
visibility.  Bound  in  the  final  pages  are  the  authors’  set 
of  68  test  cards  to  determine  with  refinement  the  rela¬ 
tion  of  light  intensity  to  ability  to  see. 


Sags  and  Tensions  in  Overhead  Lines 

By  C.  G.  Watson.  Isaac  Pitman  &  Sons,  New  York.  192 
pages.  Price,  $3.75. 

This  hook  takes  the  catenary  treatment  of  Percy  H. 
Thomas  and  Theodore  Varney  and  extends  it  to  a  com¬ 
prehensive  work-guide  in  determining  the  customary 
unknowns  in  wire  and  cable  stringing  practice.  It  has 
many  illustrative  examples  solved  in  full  detail.  One 
chapter  is  devoted  to  the  complete  solution  of  a  river 
crossing.  There  are  also  extensive  graphical  and  tabular 
data  in  connection  with  the  properties  of  catenaries  and 
hyperbolic  functions. 

Foreign  Developments 

N.E.L.A.  Prime  Movers  Committee.  Publication  No.  131,  May, 
1931.  37  pages,  illustrated.  Price,  90  cents  to  non-members, 

()0  cents  to  members. 

Composite  statement  of  observations  of  foreign  power 
plant  developments  toward  higher  pressures  and  tem- 
|ierature  by  .American  engineers  who  attended  World 
Power  Conference  in  Berlin.  Al.so  statements  hy  Euro¬ 
pean  thermodynamic  experts,  A  bibliography  is  in¬ 
cluded. 

Onward  Industry 

By  James  D.  Mooney  and  Alan  C.  Reiley.  Harper  &  Brothers, 
New  York.  564  pages.  Price,  $6. 

The  authors  conclude  that  modern  industrial  organi¬ 
zation  exists  only  for  an  objective  purpose.  In  order  to 
analyze  its  effectiveness  it  should  prove  profitable  to 
contrast  its  structure  with  the  forms  of  organization 
employed  in  effective  enterprises  throughout  history — 
tribal.  Grecian.  Roman  Republic  and  Empire.  Middle 
Age  feudalism  and  communism,  modern  government. 
Roman  Catholic  Church.  Protestant  denominations,  mili¬ 
tary  staff  and  line.  In  short,  the  treatment  is  unique 
in  its  minimization  of  the  customary  psychological 
approach  and  comprehensive  in  its  search  for  elements  in 


all  forms  of  organization  that  could  bring  industry  to 
its  purest  objective — profitable  service  in  providing 
human  needs  and  welfare.  There  is  a  chapter  on  the 
Russian  experiment.  One  author  is  vice-president  of 
General  Motors  Corporation,  the  other  was  advertising 
manager  of  Remington  Typewriter  Company,  culminat¬ 
ing  29  years  of  service. 

New  Developments  in  Electrical  Measuring 
and  Auxiliary  Testing  Devices 

N.E.L.A.  Meter  Committee.  Publication  No.  128,  June,  1931. 
43  pages,  illustrated.  Price,  90  cents  to  non-members,  60  cents 
to  members. 

Annual  resume  of  new  meter  department  facilities 
developed  hy  manufacturers  and  utility  companies  to 
expedite  meter  testing. 

Summary  of  Public  Utility  Commission  Rules 
and  Regulations  for  Electricity  Meters 

N.E.L.A.  Meter  Committee.  Publication  No.  132,  May,  1931. 
19  pages,  illustrated.  Price,  40  cents  to  non-members,  25  cents  to 
members. 

A  digest  of  state  rules  to  disclose  differences  and  i)ro- 
mote  uniformity  in  national  practice. 


VDE-Vorschriftenbuch,18.  Auflage 

Published  by  the  Verband  Deutscher  Elektrotechniker,  Berlin 
W.  57 ;  Potsdamerstr.  68.  Price,  18  reichsmarks. 

The  new  edition  embodies  the  specifications  governing 
German  electrical  installations  as  of  January  1,  1931. 
Condensation  was  achieved  by  the  elimination  of  ma¬ 
terial  which,  while  still  occasionally  applicable,  is  obso¬ 
lescent.  Changes  have  been  made,  among  others,  in  the 
rules  relating  to  starters  and  controllers,  installation  ma¬ 
terials,  high-frequency  health  appliances  and  outdoor 
antennas.  A  new  feature  is  the  compilation  of  rules  to 
be  considered  at  the  next  annual  convention  of  the  VDE. 
It  is  stated  that  all  German  regulations  have  here  been 
gathered  into  one  volume,  whereas  in  most  other  coun¬ 
tries  the  regulations  of  various  authorities  must  be 
hunted  up  from  a  variety  of  sources. 

Faraday  (1931) 

By  British  Electrical  and  .Allied  Manufacturing  .Association. 
Inc.,  London.  England.  134  pages.  Price,  7s.  6d.  net. 

The  source  of  Bcama  grasps  the  centenary  of 
Faraday’s  discovery  of  electromagnetic  induction  to  trace 
his  intellectual  evolution  from  an  obscure  origin  to 
international  scientific  eminence.  At  an  early  age  he 
abandoned  trade  (“vicious  and  selfish’’)  for  service 
in  science  (pursuers  “amiable  and  liberal’’)  and  became 
Sir  Humphry  Davy’s  aid.  Impelled  somewhat  by  bis 
Sandamanian  beliefs  in  the  complete  harmony  of  God’s 
material  and  spiritual  domains  he  developed  a  zeal  tor 
cultivation  of  physical  facts  that  led  him  to  be  the  most 
productive  electrical  experimenter  of  his  era.  The  book 
gives  almost  as  clear  an  insight  into  the  characteristics 
of  Davy  as  it  does  of  Faraday.  It  deserves  an  appre¬ 
ciative  reading  in  this  anniversary  year  of  commercialized 
electricity’s  birth. 
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Men  of  the  Industry 


Henry  L.  Doherty,  president  of 
Cities  Service  Company,  was  recently 
honored  by  Leltigh  University  with  the 
honorary  degree  of  doctor  of  engineer¬ 
ing  in  recognition  of  his  distinguished 
contributions  to  the  art  and  the  science 
of  gas,  electric  and  petroleum  produc¬ 
tion,  distribution  and  utilization. 

• 

Lorne  a.  Campbell,  general  man¬ 
ager  of  the  West  Kootenay  Light  & 
Flower  Company,  Ltd.,  with  headquar¬ 
ters  at  Nelson,  B.  C.,  has  just  been 
elected  a  director  of  the  Consolidated 
Mining  &  Smelting  Company  of 
Canada,  Ltd.,  which  is  the  parent  or¬ 
ganization  of  the  West  Kootenay  utility. 
• 

John  Thomas  has  been  appointed  vice- 
president  in  charge  of  sales  of  the 
McIntosh  &  Seymour  Corporation.  Mr. 
Thomas  is  a  native  of  Alabama,  a 
graduate  engineer  and  was  for  ten  years 
with  the  General  Electric  Company.  He 
became  general  sales  manager  of  the 
.McIntosh  &  Seymour  Corporation  last 
year. 

P.  W.  Thompson  has  been  appointed 
chief  engineer  of  power  plants  of  the 
Detroit  Edison  Company  to  succeed  the 
late  John  R.  Wilde.  Mr.  Thompson 
will  be  in  charge  of  the  production  de¬ 
partment  with  responsibility  for  the 
operation  and  maintenance  of  the  com¬ 
pany’s  steam  power  plants  and  for  such 
engineering  and  design  of  new  plant 
facilities  as  may  from  time  to  time  be 
assigned  to  him. 

A.  W.  Conover  has  been  appointed 
division  manager  of  the  electric  prop¬ 
erties  of  the  Oklahoma  Utilities  Com¬ 
pany  with  division  headquarters  in 
Hominy,  according  to  announcement  of 
B.  P.  Stock  well,  general  manager.  Be¬ 
fore  going  to  Hominy  Mr.  Conover  was 
connected  with  the  Empire  Public  Serv¬ 
ice  Corporation,  of  which  the  Oklahoma 
Utilities  Company  is  a  subsidiary,  in 
Virginia  and  North  Carolina. 

• 

L.  D.  Spragle,  division  manager  for 
the  Public  Service  Company  of  Indiana 
and  its  predecessor,  the  Interstate  Pub¬ 
lic  Service  Company,  at  New  Albany, 
Ind..  has  recently  retired.  Mr.  Spragle 
has  been  manager  of  the  properties  at 
New  Albany  for  thirteen  years.  He  as¬ 
sumed  e.xecutive  duties  in  that  city  in 
1918  as  vice-president  and  general  man¬ 
ager  of  the  United  Gas  &  Electric  Com¬ 
pany.  In  1921,  when  the  company  was 
merged  with  the  Interstate  Public  Serv¬ 
ice  Company,  he  became  district  man¬ 
ager  and  in  1929  was  assigned  to  his 


present  position.  He  had  formerly 
served  in  the  electrical  field  at  Philadel¬ 
phia,  I^a. ;  Burlington,  Iowa:  Siou.x 
Falls,  S.  D. ;  Johnstown,  N.  V. ;  Ber¬ 
wick,  Pa.,  and  Jackson,  Tenn.  G.  H. 
Barr,  assistant  manager,  will  succeed 
Mr.  Spragle.  Mr.  Barr  has  been  in 
New  Albany  for  a  year,  removing  there 
from  Vincennes.  He  has  been  in  the 
employ  of  the  company  for  fourteen 
years. 

T 

H.  S.  Evans  Heads  S.P.E.E. 

Herbert  S.  Evans,  dean  of  the  College 
of  Engineering  of  the  University  of 
Colorado  since  1919,  has  been  elected 
president  of  the  Society  for  the  Promo¬ 


tion  of  Engineering  Education.  Twenty- 
six  years  ago  Dean  Evans  arrived  in 
Boulder  to  take  the  professorship  of 
electrical  engineering  and  in  1918  he 
was  made  acting  dean  of  the  college,  one 
year  later  being  appointed  dean. 

Following  graduation  from  the  Uni¬ 
versity  of  Nebraska  he  undertook  some 
electrical  work  for  the  C.,  B.  &  Q.  R.R. 
and  then  joined  the  teaching  staff  of  his 
alma  mater,  where  he  spent  four  years 
as  associate  professor.  He  was  asso¬ 
ciated  with  the  General  Electric  Com¬ 
pany  at  Schenectady  before  removing 
to  Colorado.  Dean  Evans  was  chair¬ 
man  of  the  Denver  section  of  the 
American  Institute  of  Electrical  Engi¬ 
neers  in  1919-1920  and  is  at  the  present 
time  a  vice-president  of  that  association. 
In  addition  to  his  activity  in  the  .society 
which  he  has  just  been  selected  to  head, 
he  is  a  member  of  the  American  Elec¬ 
trochemical  Society. 


William  P.  Hammonu  has  been 
appointed  engineer  for  the  .Atlanta  dis¬ 
trict  of  Allied  Engineers.  Inc.,  to 
succeed  Leo  N.  Blagoveschensky,  re¬ 
signed.  Mr.  Hammond  will  be  in  charge 
of  all  engineering  work  done  by  Allied 
Engineers  for  account  of  the  Georgia 
Power  Company. 

Earle  H.  Morris,  chief  engineer  of 
the  Board  of  Railroad  Commissioners 
of  North  Dakota,  has  resigned  to  join 
the  West  Virginia  Public  Service  Com¬ 
mission  in  the  same  capacity.  Mr. 
Morris  has  been  chief  engineer  of  the 
North  Dakota  commission  since  1919. 

• 

J.  H.  Morris  w'as  elected  secretary 
of  the  Inland  Steel  Company  at  a  re¬ 
cent  meeting  of  the  board  of  directors. 
He  succeeds  W.  D.  Truesdale,  who  has 
served  as  secretary  and  treasurer.  Mr. 
Truesdale  remains  treasurer.  Mr. 
Morris  was  fir.st  associated  with  Inland 
in  1908,  then  after  an  ab.sence  of  nine 
years  returned  to  the  company  in  1917. 
He  was  elected  assi.stant  secretary  and 
assistant  treasurer  in  1923. 

• 

G.  H.  Garcelon  has  been  appointed 
manager  of  the  control  engineering  de¬ 
partment  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  East  Pitts¬ 
burgh,  Pa.  Mr.  Garcelon  entered  the 
employ  of  the  Westinghouse  company 
upon  his  graduation  from  Massachusetts 
Institute  of  Technology  in  1903  and  be¬ 
fore  his  recent  appointment  was  man¬ 
ager  of  engineering  for  the  company’s 
works  at  East  Springfield,  Mass.  He 
is  well  known  for  his  work  in  design¬ 
ing  small  motors. 

• 

James  H.  Wiley,  assistant  engineer 
of  the  Board  of  Railroad  Commission¬ 
ers  of  North  Dakota,  has  been  appointed 
chief  engineer  to  succeed  Earle  H. 
Morris,  resigned.  A  native  of  North 
Dakota  and  a  graduate  of  the  State 
University,  Mr.  Wiley  was  associated 
with  the  State  Highway  Commission 
before  becoming  identified  with  the 
Railroad  Commission. 

• 

M.  C.  Terry  has  been  appointed  chief 
refrigeration  engineer  of  the  Westing¬ 
house  Electric  &  Manufacturing  Com¬ 
pany  with  headquarters  at  East  Spring- 
field,  Mass.  A  native  of  New  York 
and  a  graduate  of  Princeton  University, 
Mr.  Terry  attended  Columbia  Law- 
School  from  1915  to  1917.  He  started 
with  the  Westinghouse  company  in  1919 
as  a  member  of  the  graduate  student 
course.  The  following  year  he  became 
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a  member  of  the  research  department 
at  the  South  Philadelphia  works.  Since 
that  time  he  has'  been  specializing  in 
refrigeration  engineering  work. 

• 

George  Frederick  Cook  has  been 
appointed  illuminating  engineer  of  the 
Virginia  Electric  &  Power  Company,  to 
succeed  the  late  Franklin  S.  Eteson. 

• 

L.  A.  Buxton,  formerly  assistant 
sales  manager  of  the  R.  E.  Parsons 
Electrical  Company,  Kansas  City,  Mo., 
has  been  appointed  commercial  manager 
of  the  Kansas  Power  &  Light  Company, 
with  headquarters  in  Topeka.  Mr.  Bux¬ 
ton  is  a  graduate  of  Kansas  University. 
• 

Amos  J.  Murtha  has  been  appointed 
district  manager  of  the  Niagara,  Lock- 
port  &  Ontario  Power  Company,  a  sub¬ 
sidiary  of  the  Niagara  Hudson  Power 
Corporation.  For  the  past  fifteen  years 
Mr.  Murtha  has  been  connected  with 
the  Northern  New  York  Utilities,  Inc., 
in  Rome  and  Camden,  N.  Y.  He  moveil 
to  Rome  in  1916  from  Utica  as  chief 
engineer  of  power  plants  for  the  Rome 
Gas,  Electric  Light  &  Power  Company, 
which  was  acquired  by  the  Northern 
.New  York  Utilities.  He  has  also  served 
as  sales  supervisor  in  the  Rome  district. 
• 

Frank  O.  Clements,  technical  di¬ 
rector  of  the  research  laboratories  of 
General  Motors  Corporation,  Detroit,  is 
the  new  president  of  the  American  So¬ 
ciety  for  Testing  Materials.  Mr.  Clem¬ 
ents,  who  is  a  graduate  of  Otterbein 
College,  has  held  this  position  with 
General  Motors  for  the  past  eleven 
years.  Formerly  he  was  associated  with 
the  Pennsylvania  Railroad,  Union  Pacific 
Railroad,  National  Cash  Register  Com¬ 
pany  and  the  Dayton  Metal  Products. 

• 

\V.  H.  McInnes  is  now  in  charge  of 
the  new-business  and  merchandise  de¬ 
partments  of  the  Tennessee  Public  Serv¬ 
ice  Company,  Knoxville.  Mr.  McInnes 
was  formerly  commercial  manager  of 
the  Columbus  division  of  the  Georgia 
Power  Company,  having  become  con¬ 
nected  with  the  Columbus  Electric  & 
Power  Company  in  1925  as  sales  man¬ 
ager  and  remaining  in  that  position 
until  the  company  was  absorbed  by  the 
Georgia  Power  Company,  when  he  was 
placed  in  charge  of  the  commercial 
activities  of  the  Columbus  division  of 
that  company. 

William  M.  Large,  formerly  district 
manager  of  the  Interstate  Public  Serv¬ 
ice  Company,  Connersville,  Ind.,  has 
taken  charge  of  properties  in  Hunting- 
ton,  Ind.,  belonging  to  the  Northern 
Indiana  Public  Service  Company  to 
succeed  Paul  McLeod,  who  removed  to 


Newcastle,  Ind.,  April  1,  where  he  be¬ 
came  division  manager  for  the  Indiana 
Public  Service  Company,  the  Traction 
Light  &  Power  Company  and  other 
companies  under  the  same  management. 
Mr.  Large  has  had  more  than  twelve 
years’  experience  in  the  utility  field. 

T 

O.  A.  Jennings  Vice-President  of 
Oklahoma  Utility 

O.  A.  Jennings,  commercial  manager 
of  the  Oklahoma  Gas  &  Electric  Com¬ 
pany  since  1919,  has  been  elected  vice- 
president  and  commercial  manager.  Mr. 
Jennings  is  well  known  in  the  public 
utility  business  and  has  made  notable 
contributions  to  the  electrical  industry 


as  a  result  of  his  success  in  developing 
the  application  of  electricity  to  the  pro¬ 
duction  of  oil,  particularly  in  Okla¬ 
homa’s  oil  fields. 

After  some  preliminary  engineering 
experience  of  a  highly  practical  nature, 
Mr.  Jennings  superintended  a  large  con¬ 
tracting  job  at  Dallas,  Tex.,  in  1903. 
P'our  years  later  he  joined  the  sales 
force  of  the  General  Electric  Company, 
subsequently  being  appointed  district 
manager  with  headquarters  in  Little 
Rock,  Ark.  In  1909  he  was  transferred 
to  Houston  as  district  manager  of 
southern  Texas  and  ten  years  later  was 
named  special  representative  in  Dallas. 

It  was  about  this  time  that  Mr. 
Jennings  made  the  acquaintance  of 
Arthur  S.  Huey,  vice-president  in 
charge  of  operations  of  the  Byllesby 
Engineering  &  Management  Corpora¬ 
tion  and  before  the  year  had  passed 
Mr.  Jennings  was  occupying  the  po¬ 
sition  of  commercial  manager  of  the 
Oklahoma  Gas  &  Electric  Company. 
He  is  a  member  of  the  board  of  coun- 
.sellors  of  the  Commercial  National  Sec¬ 
tion  of  the  National  Electric  Light 
Association. 


OBITUARY 

William  H.  Crutcher,  who  ha' 
been  associated  with  the  public  utilit} 
industry  in  the  Southwest  for  a  number 
of  years,,  died  July  28  at  Muskogee. 
Okla.  At  the  time  of  his  death  Mr. 
Crutcher  was  manager  of  the  Oklahoma 
Gas  &  Electric  Company’s  eastern  divi¬ 
sion  with  headquarters  in  Muskogee. 
Previous  to  his  connection  in  Oklahoma 
he  was  identified  with  the  public  utility 
properties  in  Louisville,  Ky. 

• 

Thomas  R.  Hughes,  engineer  with 
the  American  Waterworks  &  Electric 
Company,  died  at  St.  Joseph,  Mo., 
August  2,  where  he  was  engaged  in  a 
technical  examination  of  the  plant  of 
the  St.  Joseph  Water  Company,  an 
American  Waterworks  subsidiary.  Mr. 
Hughes  was  born  at  Oxford,  Ohio,  and 
was  graduated  from  Miami  University 
and  the  Massachusetts  Institute  of  Tech¬ 
nology.  Immediately  afterward  he  en¬ 
tered  the  employ  of  the  American 
Waterworks  &  Electric  Company. 

• 

Clinton  P.  Townsend,  an  official  of 
the  Union  Carbide  &  Carbon  Cor¬ 
poration  and  a  director  of  many  other 
American  and  foreign  organizations, 
died.  August  4,  at  his  home  in  Great 
Neck,  L.  I.  He  was  in  his  sixty-third 
year  and  had  been  ill  for  ten  months. 
Mr.  Townsend  was  a  partner  in  Byrnes, 
Townsend  &  Potter  of  Washington. 
He  was  vice-president  and  a  director 
of  the  Allied  Process  Corporation  and 
held  directorates  in  the  Bakelite  Corpo¬ 
ration  of  Delaware,  Bakelite,  Ltd.,  in 
England,  the  General  Bakelite  Com¬ 
pany  and  the  Research  Corporation, 
New  York. 

• 

Samuel  Jones  Fowler,  Cambridge, 
Mass.,  formerly  treasurer  and  manager 
of  the  Charlestown  (Mass.)  Gas  & 
Electric  Company,  died,  August  3,  at 
his  home  in  that  city.  Mr.  Fowler  was 
80  years  old  and  a  native  of  Westfield, 
where  he  had  his  preliminary  schooling. 
In  1869  and  1871  he  studied  at  the 
University  of  Jena  and  the  University 
of  Liege  in  Dresden.  His  early  career 
was  devoted  to  the  field  of  industrial 
chemistry  and  he  was  connected  with 
the  Laflin  &  Rand  Powder  Company. 
In  1880,  while  in  the  employ  of  Addison 
C.  Rand,  he  was  injured  in  a  gun  cot¬ 
ton  explosion.  His  father  formed  the 
Westfield  Gas  Company  in  1888  and 
Mr.  Fowler  was  in  charge  of  the 
company  from  1891  To  1901.  In  1901 
he  managed  the  Springfield  Gas  Light 
Company  and  during  the  same  year 
became  treasurer  and  manager  of  the 
Charlestown  Gas  &  Electric  Company, 
resigning  in  1922  because  of  ill  health. 
He  was  retained  by  the  company  as 
consulting  engineer. 
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Financial  and  Statistical  News 


WHILE  not  sustaining  the  upward  trend  of  a  few  weeks  ago, 
high-grade  utility  bonds  have  maintained  a  firm  position  close 
to  the  year’s  high  as  other  groups  show  decided  sagging  ten¬ 
dencies,  Institutional  buying  and  August  1  reinvestment  are  given 
the  credit.  The  Dow-Jones  average  of  ten  utility  bonds  is  now  about 
97.96,  against  the  year’s  high  and  low  of  98.24  and  94.82.  Second- 
grade  issues  are  less  in  demand. 

- Utility  stock  prices  have  shifted  upward  slightly  for  the 

week  despite  a  record  low  volume  of  trading.  Average  of  37  holding 
and  operating  stocks  is  now  59.6,  against  58.8  a  week  ago  and  61.1 
two  weeks  ago. 

- With  heavy  liquidation  in  virtually’  all  markets,  security 

loans  have  dropped  to  new  low  levels,  while  money  rates  continue 
unchanged, 

T  T 


June  Revenue  Higher 
than  in  1929 

June  revenue  of  electric  light  and 
power  companies  closely  approached 
that  of  the  corresponding  month  last 
year.  Returns  thus  far  received  by  the 
Electrical  World  are  down  0.3  per 
cent ;  final  figures  are  not  expected  to 
show  any  important  changes  in  this 
ratio.  Compared  with  last  year’s 
$169,200,000,  this  year’s  June  earnings 
should  approximate  $168,700,000,  which 
is  about  2  per  cent  in  excess  of  the 
earnings  two  years  ago.  Average  daily 
revenue,  $5,620,000,  was  2  per  cent 
^[reater  than  in  May.  Since  operating 
expenses  have  been  running  consistently 
under  those  of  1930  the  gain  in  net 
earnings  should  equal  that  of  .May. 

In  New  England  and  the  Middle  At¬ 
lantic  states  the  revenue  was  1  per  cent 
greater  than  a  year  ago;  the  Pacific 
states  show  a  slight  gain ;  in  the  central 
industrial  region,  however,  it  is  again 
down,  by  about  the  same  margin  as  in 
other  recent  months;  that  is,  around  4 
per  cent.  The  West  South  Central 
states,  also,  again  show  a  loss  compared 
with  1930. 

T 

Canadian  Output  Down 

Canadian  central  st.ations  generated 
1.359.772,000  kw.-hr.  in  May,  against 
1,544,627,000  kw.-hr.  a  year  ago,  accord¬ 
ing  to  theDominion  Bureau  of  Statistics. 
The  unusual  drop  of  12  per  cent  com¬ 
pared  with  1930  is  accounted  for  by  the 
combination  of  a  3  per  cent  decrease 
from  April  in  the  current  year  and  an 
equal  increase  last  year.  In  April  the 
output  this  year  was  only  6  per  cent  less 
than  last  year. 


T 

More  than  half  of  the  entire  Dominion 
output  was  generated  by  water-power 
installations  in  .Quebec,  693,565,000 
kw.-hr.  in  May,  and  more  than  an  ad¬ 
ditional  third,  394,243,000  _  kw.-hr.,  in 
Ontario.  Exports  of  energy  to  the 
United  States  have  recently  and  quite 
abruptly  declined  to  the  smallest  amount 
in  years.  The  86,824,000  kw.Mir.  in  May 
was  only  54  per  cent  of  the  quantity  ex¬ 
ported  in  January  and  67  per  cent^of  the 
exports  in  May,  19.50. 

▼ 

Atlas  Utilities  Acquires 
Investment  Trusts 

Control  of  the  Ungerleider  Financial 
Corporation  and  the  Sterling  Securities 
Corporation  have  passed  to  the  Atlas 
Utilities  Corporation,  these  being  the 
eighth  and  ninth  investment  trusts  ac¬ 
quired  by  Atlas  since  June,  19.50.  Ac¬ 
cording  to  a  statement  made  by  Floyd 


B.  Odium,  president  of  Atlas  Utilities, 
these  companies  have  not  yet  been 
merged  with  the  Atlas  organization,  but 
each  is  operated  independently  as  a  sub¬ 
sidiary.  Net  assets  of  the  Atlas  Utilities 
Corporation  as  of  June  30  amounted  to 
$25,769,975  and  the  total  assets  now 
under  its  control  amount  to  $48,000,000. 

T 

Weekly  Output  Rising 

Weekly  output  of  electric  light  and 
power  companies  during  the  week  ended 
August  1  was  2.0  per  cent  less  than  dur¬ 
ing  the  corresponding  week  last  year, 
and  continues  to  be  down  about  5  per 
cent  compared  with  1929,  A  recent  mod¬ 
erate  rise  brings  the  output  well  above 
the  level  of  last  June  and  presumably 
marks  the  beginning  of  the  usual  au¬ 
tumnal  advance. 

For  several  weeks  the  output  has 
averaged  only  a  little  below  that  of  the 
equivalent  period  last  year,  though  still 
4  to  5  per  cent  lower  than  in  1929.  As 
estimated  by  the  statistical  research  de¬ 
partment  of  the  National  Electric  Light 
Association  the  output  during  recent 
weeks,  with  comparative  figures  for 
earlier  years,  was  as  follows ; 


^——Millions  of  Kw.-Hr. . 

Week  Ended  1931  1930  1929  1928 

July  4 .  1,576  1,581  1,611  1,366 

July  1 1 .  1,655  1,650  1,717  1,521 

July  18 .  1,667  1,693  1,748  1,530 

July  25 .  1,680  1,713  1,743  ’  1,539 

Aug.  1 .  1,644  1,678  1,725  1,549 


The  Eastern  and  Western  seaboard 
regions  continue  to  report  moderate 
gains  over  1930  and  the  central  indus¬ 
trial  area  losses  holding  quite  uniformly 
around  4  or  5  per  cent,  with  production 
in  the  Chicago  district  close  to  last 
vear’s. 
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Utilities  Added  to 
Legal  List  in  New  York 

Rkvision  of  thk  list  of  securities  legal 
for  investment  by  savings  banks  and 
trust  funds  in  tbe  State  of  New  York 
iias  just  been  announced.  Among  the 
public  utility  securities  added  are  the 
following : 

<''t“ntral  Vermont  Publio  Servke  Corpora¬ 
tion  flrat  and  refundiiiK  5s,  1959,  series  A. 

Consolidated  Gas,  Electric  Ei^ht  &  Power 
Company  of  Baltimore  first  refunding  4s, 
1981. 

Interstate  Public  Service  t'ompany  (now 
Public  Service  Company  of  Indiana)  first 
and  refunding  6Js,  1949,  series  B;  first  and 
refunding  5s,  1956,  series  D ;  first  and 

refunding  tjs,  1958,  series  P. 

Jersey  Central  Power  &  Bight  (-ompany 
first  5s,  1947,  series  B;  first  4Js  1961, 

.series  C. 

Metropolitan  Edison  Company  first  4s, 
1971,  series  E. 

.Vebraska  Power  Company  first  44s,  1981. 

Pennsylvania  Fllectric  Company  first  and 
refunding  4s,  1971,  series  F. 

Wisconsin  Michigan  Power  Company, 
first  5s,  1957;  fir.st  44a,  1961. 

Securities  of  five  electric  light  and 
jfower  companies  were  dropped  from 
tbe  list,  having  been  called  for  redemp¬ 
tion.  They  include  the  following: 

Central  Maine  Power  Company  first  and 
general  51s  1949,  <-alled  for  redemption 

Aug.  1,  1931. 

Con.solidated  Gas,  Electric  Light  &  Power 
Company  of  Baltimore  first  refunding  5s, 
1965,  series  F,  called  ff)r  redemption  July 
22,  1931. 

Nebraska  Power  Comjtany  first  5s,  1949, 
series  A;  fir.st  6s,  1949,  series  B,  called  for 
redemption  July  24,  1931. 

New  Jersey  Power  &  Light  Company 
first  5s,  1956,  c-alled  for  redemption  Aug.  1, 
1931. 

Southern  California  Edison  Company 
general  and  refunding  5s,  1944,  called  for 
redemption  Aug.  1,  1931. 

T 

Utility  Stock  Valuations  Drop 
$286,000,000  in  July 

Values  of  240  issues  listed  on  the  New 
York  Stock  Exchange  depreciated 
$1,821,603,500  during  the  month  of  July, 
according  to  a  compilation  made  by  the 
New  York  Titnes.  This  reaction  was 
characteristic  of  practically  the  whole 
market  and  the  public  utilities  followed 
the  general  trend.  The  accompanying 
table  shows  that  prices  of  eighteen  elec¬ 
tric  light  and  power  issues  depreciated 
$286,551,602. 


This  general  decline  was  attributed  to 
several  causes,  including  the  delay  in 
the  acceptance  of  the  one-year  mora¬ 
torium  plan  for  international  debts  pro¬ 
posed  by  President  Hoover,  the  crisis 
in  the  economic  situation  of  Germany, 
adverse  dividend  actions  and  poor  earn¬ 
ings  statements  for  the  half-year  period. 

T 

British  Sales 
Increase  11  per  Cent 

Statistics  kelatinc.  to  electric  supply 
in  the  United  Kingdom  have  recently 
been  made  public  by  the  British  Elec¬ 
tricity  Commission.  An  abstract  is 
given  in  tbe  accompanying  table.  The 
figures  cover  companies  holding  stat¬ 
utory  powers  of  supply  at  the  end  of 
1929  and  public  undertakings  in  the  vear 
1929-30. 

During  the  eight  years  since  the 
periotl  of  severe  industrial  depression 
in  1921-22  the  sales  to  consumers  have 
increased  from  3.121.000.000  kw.-hr.  at 
an  average  annual  rate  of  nearly 
693.000,000  kw.-hr.  Compared  with 
1928-29  domestic  sales  increased  by 
308.000.000  kw.-hr.,  power  sales  by 
481,000,000  kw.-hr. 

Nearly  82  per  cent  of  the  total  public 
supply  was  sold  to  consumers,  the  re¬ 
maining  18  per  cent  being  accounted 
for  by  company  use  and  losses  in  trans¬ 
mission  and  distribution.  Power  sales 
represented  about  62  per  cent  of  the 
total,  lighting  and  domestic  supplies  27 
per  cent,  and  traction  9  per  cent. 

The  particulars  relating  to  the  dis¬ 
tribution  systems  of  public  supply  under¬ 
takings  show  that  alternating-current 
supplies  of  fifteen  different  frequencies 
were  being  distributed  during  the  year, 
and  that  the  declared  voltages  at  con¬ 
sumers’  terminals  for  low  and  medium 
pressure  a.c.  supplies  taken  collectively 
numbered  46,  the  latter  figure  including 
related  pairs  of  voltages  on  three-wire 
and  four-wire  systems.  Approximately 
three-fourths  of  the  total  installed  ca¬ 
pacity  is  of  the  accepted  standard  fre¬ 
quency  of  50  cycles,  three  phase. 


Change  in  Utility  Stocks  Valuation  in  July 


Amer.  *  Foreign  Power  Co.,  Inc. . . . 

.\mer.  Power  &  Light  Co . 

.■\mer.  Water  Wks.  &  El.  Co . 

Columbia  Gas  &  Electric  Co . 

Consolidated  Gas  Co . 

Detroit  ICdison  Co . 

Electrii^  Power  &  Light  Co . 

Federal  Light  4  Traction . 

General  Gas  4  Ele<'tric,  .\ . 

Ixiuisville  Gas  4  Elec.  Co.,  O.  .A . 

National  Power  4  Light . 

North  .American  Co . 

Paj'ific  Gas  4  FJectric  Co . 

Pacific  Lighting  Corp .  . 

I’ublic  tService  Corp.  of  N.  .1 . 

Southern  California  F^dison  Co . 

Staridard  Gas  4  Electric  Co . 

Utilities  Power  4  Light,  .A . 

West  Penn  F^lectric,  Cl.  .A . 


July  29, 
1931, 
Shares 
Listed 

— Closing  . 
June,  July, 
1931  1931 

Net 

Ch’ge 

Increase 

Decrease 

1,657,966 

34i 

271 

-71 

$11,813,008 

2,950,609 

39J 

-5j 

15.859.523 

1.750,075 

541 

47| 

— 6| 

11,156,728 

11,678,576 

32i 

28} 

—  3} 

43,794,660 

11,475,795 

96  J 

911 

—5 

57,378,975 

1,270,824 

157 

1541 

—2} 

3,494,766 

1,851,890 

38 

-31 

6,018,647. 

494, 1 20 

35| 

35 

—  1 

247,060 

4,203,372 

5i 

4i 

—  i 

2,101,686 

619,261 

30 

281 

-11 

774,076 

5,428,416 

26} 

24 

—2} 

14,928,144 

6,659,522 

70} 

651 

—51 

34,962,490 

6,230,300 

47i 

451 

—2 

12,460,600 

1,608,631 

551 

51 

•  41 

6,836,682 

5,503,193 

85 

78 

—7 

38,522,351 

3,086,435 

441 

41} 

-2i 

7,716,087 

2,162,874 

671 

61 

—61 

14,599,399 

1,829,000 

24 

21{ 

'-2J 

3.886.625 

59,258 

951 

101 

+  5} 

340,733 

Total. 


$340,733  $286,551,502 


Energy  Sales  and  Customers,  1929-50 

Chancr 
From 
Previous 
Year. 
Per  Cent 

Total  sales,  kw.-hr .  8,666,000,000  -F  1 1 

Total  number  of  customers.  .  3,472,000  -F  15 

Revenue  and  Capitalization,  1929-30 

Revenue .  £59,711,000  -F7.9 

($290,000,000) 

Net  earnings .  £25,074,000  -F  3  8 

($122,000,000) 

Return  on  capital,  per  cent  .  7.7 

Revenue  per  $100  capital. 

Including  intercompany  sales  $18.  20 
From  ultimate  consumers  16.50 

Total  capitalization .  £327,000,000 

($1,605,000  000) 

For  generation .  £131,000,000 

($640,000,000) 

F'or  transmission  and 

distribution .  t  £196,000,000 

($965,000,000) 


Number  of  Generating  Stations  and 
Installed  Capacity 


Total  number  of  plants  500 

Operated  by  public  authorities  259 

Operated  by  companies .  241 

Total  installed  capacity,  kw..  6,600,225  -F  14 

Kw.  installed  in  a.c.  plants.  . .  6,306,063  -F  14 

Kw.  installed  in  d.c.  plants  .  .  .  294,162  -f  3 

Combined  maximum  load  (on 
generated  and/or  pur- 

chaswl),  kw .  4,414,000 

Load  factor  of  public  plants, 

percent .  31 

Of  private  plants,  per  cent  .  .  36 

Ijoad  factor,  combined .  33 

Coal  and  coke  consumed,  tons  8,800,000 

Average  cost  of  generating  per 

kw.-hr . 0.270d.  --4 

(0. 540  cents) 

.Average  revenue  r>er  kw.-hr. 

sold .  I  29d.  —  6 

(2. 58  cents) 


Average  per  capita  data,  1929-30 


Connected  load,  watts .  250 

Maximum  demand,  watts.  ...  .  99 

Average  consumption,  kw.-hr .  195 


More  than  74  per  cent  of  the  total 
capacity  of  6,600,225  kw.  was  contained 
in  88  stations  averaging  25,000  kw.  each ; 
208  of  the  remaining  412  stations  had  an 
installed  capacity  of  less  than  1,000  kw. 
each.  Plant  sizes  range  from  a  mini¬ 
mum  of  10  kw.  to  a  maximum  of  40,000 
kw.  Steam  plants  constitute  93.9  per 
cent  of  total  generator  rating. 

The  operating  ratio  was  58  per  cent, 
as  compared  with  56  per  cent  in  the 
previous  year.  Cost  of  generation  ac¬ 
counted  for  over  33  per  cent  of  the 
total  operating  expenses,  distribution 
and  management  each  13  per  cent,  rents 
and  ta.xes  nearly  16  per  cent.  The 
average  operating  expenses  per  £100  of 
capital  expenditure  was  £10  6s.,  the 
return  on  the  investment  being  7.7  per 
cent. 

All  these  figures  relate  only  to  the 
public  supply ;  they  do  not  measure  the 
total  consumption  of  electricity  in 
Britain,  owing  to  the  existence  of 
numerous  stations  not  belonging  to 
authorized  undertakers  at  which  large 
.supplies  are  generated  for  traction,  col¬ 
liery  and  other  industrial  purposes. 

Progressive  improvements  in  steam- 
power  station  equipment  and  practice 
since  1920-21  have  resulted  in  a  reduc¬ 
tion  of  the  average  fuel  consumption 
from  3.42  lb.  per  kilowatt-hour  gen¬ 
erated  to  less  than  2  lb.  in  1929-30. 
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NEWS  BRIEFS 

Announcement  has  been  made  that 
the  Mexican  Light  &  Power  Company. 
Ltd.,  has  added  to  its  directorate  J.  A. 
Ready  of  Toronto,  Ont.,  Canada,  to  fill 
the  vacancy  caused  by  the  resignation 
of  G.  T.  Clarkson. 

• 

Directorate  of  the  Central  Public 
Service  Corporation  has  been  increased 
from  eleven  to  thirteen  members.  The 
two  new  members  are  George  E.  Deven- 
dorf.  vice-president  of  Public  Utility 
Holding  Corporation  of  America,  and 
Harold  E.  Wood,  president  of  Albert  E. 
Pierce  &  Company. 

T 

General  Electric  Earns 
75  Cents  for  Half  Year 

Profit  .available  for  common  stock 
of  the  General  Electric  Company  for 
the  first  six  months  of  1931  was  equiva¬ 
lent  to  $0.75  per  share,  against  $1.01  for 
the  first  half  of  1930,  rather  than  $0.01 
as  erroneously  reported  through  a  typo¬ 
graphical  error  in  the  Electrical 
World  last  week. 


▼ 

World’s  Water  Power 
Doubles  in  Ten  Years 

Waterwheels  in  the  constructed 
plants  of  the  world  had  a  combined 
capacity,  according  to  estimates  made 
by  the  United  States  Geological  Survey, 
Department  of  the  Interior,  of  23,000,- 
000  hp.  in  1920,  29,000,000  hp.  at  the 
end  of  1923,  33,000,000  hp.  at  the  end 


Sales  of  Energy,  April  and  May,  1931,  Compared  with  1930 

- .April - >  — - May- 


Millions  of 

Per  Cent 

•Millions  of 

Per  Cent 

Kw.-Hr. 

Change 

Kw.-Hf. 

Change 

Domestic  service . 

Commercial  service 

.  980.7 

+  10.6 

907  5 

+  8.4 

Small  light  and  power . 

.  1,214.7 

+  2.7 

1,147  6 

—  0  » 

Large  light  and  power . 

.  3,196.8 

—  7.6 

3,280.1 

—  8  9 

Railways  and  railroads . 

.  442.9 

—  3.1 

426.0 

—  2.4 

Other  sales  to  ultimate  consumers . 

.  213.6 

+  5.2 

208  5 

+  7.4 

Total  sales  to  ultimate  consumers . 

.  6,048.7 

—  2.3 

5.%9.7 

—  4.1 

of  1926  and  46,000,000  hp.  at  the  end  of 
1930,  an  increase  of  1(X1  per  cent  in 
ten  years.  The  increase  during  the  last 
four  years  in  Europe  has  slightly  ex¬ 
ceeded  that  in  North  America.  Outside 
of  the  United  States  the  greatest  in¬ 
creases  in  constructed  plants  have  been 
in  Italy,  Japan,  Canada.  Germany, 
Switzerland.  Austria,  and  Sweden.  A 
large  percentage  increase  is  also  shown 
by  New  Zealand,  Mexico,  Brazil  and 
India. 

The  Survey  has  published  a  list  giv¬ 
ing  the  developed  and  potential  horse¬ 
power  in  106  countries.  Some  of  the 
figures  are  abstracted  in  the  accom¬ 
panying  table.  For  many  countries  the 
estimates  of  capacity  of  installed  water¬ 
wheels  are  based  on  data  collected  a 
year  or  more  ago,  but  the  estimates  for 
the  United  States  and  Canada  are  cor¬ 
rected  to  January  1,  1931.  Much  of 
the  potential  power  is  in  regions  that 
still  await  development,  whereas  some 
of  the  industrially  and  commercially  im¬ 
portant  nations,  less  favored,  have  gone 
far  in  utilizing  what  they  have. 

Estimates  of  potential  water  power 
are  based  on  ordinary  low  water  and  70 
per  cent  efficiency  in  the  plants.  The 
installed  capacity  of  machinery  at  con¬ 
structed  plants  averages  two  to  three 
times  the  potential  power  at  low  flow. 
This  accounts  for  the  fact  that  in  some 
countries  the  installed  capacity  equals 
or  exceeds  the  estimated  potential  power. 


Domestic  Use  Growins 

Continued  growth  in  sales  of  elec¬ 
trical  energy  for  domestic  use  at  the 
remarkable  rate  of  10  per  cent  yearly  is 
shown  in  a  recent  monthly  summary 
issued  by  the  statistical  research  depart¬ 
ment  of  the  National  Electric  Light 
Association.  Comparative  figures  for 
April  and  May  are  given  in  the  ac¬ 
companying  table,  which  shows  al.so  the 
per  cent  change  against  corresponding 
data  for  1930. 

Although  the  increase  in  the  number 
of  customers  is  proceeding  at  a  much 
lower  rate  than  that  of  a  year  ago, 
domestic  sales  are  uniformly  almost  10 
per  cent  greater  than  they  were  in  1930; 
retail  commercial  sales  likewise  continue 
to  grow :  the  failure  of  total  energy  sales 
to  keep  up  with  last  year’s  record  is  due 
entirely  to  the  decided  decrease  in  large 
commercial  consumption ;  that  is  to  say, 
in  sales  for  industrial  use. 

Growth  in  the  consumption  per  resi¬ 
dential  customer  is  also  shown  by  the 
increase  from  521  kw.-hr.  for  the 
twelve-month  period  which  ended  in 
April,  1930,  to  563  kw.-hr.  for  the  fol¬ 
lowing  year,  and  from  524  to  566  kw.-hr. 
for  the  years  ended  in  May. 

For  the  same  interval  the  average 
revenue  per  kilowatt-hour  declined  from 
6.23  cents  to  5.93  cents  (April)  and 
from  6.20  cents  to  5.91  cents  (May). 


Potential  Water  Power  and  Capacity  of  Waterwheels,  End  of  1930 

(TIiouMuniU  of  lIorNepowor) 


North  .Xnirrira 


Developed  Potential 

Alaska .  36 

Canada .  6.125 

Costa  Rira .  31 

Ciuatemala .  23 

Honduras .  2 

Mexico .  494 

Newfoundland ...  160 


■Argentina . 

Bolivia 

Braiil 

British  Guiana. 
Chile 
Colombia 
Dutch  Guiana. 


Aiutria . 

British  Isles.  .  . 

Bulgaria 

Chechoslovakia 

Finland 

France 

Germany 

Iceland 

l^y... 


35 

13 

640 


114 

25 


700 

400 

50 

155 

250 

2,300 

2,000 

4 

4,840 


1,000 

Nicaragua . 

18,000 

Panama  includ-) 

1,000 

ing  Canal 

1.500 

Zone) .  . 

20 

1,000 

Salvador . 

15 

6,000 

United  States. .  .  . 

14,885 

400 

West  Indies . 

32 

South 

•America 

5,000 

Ecuador . 

6 

2,500 

French  Guiana. . . 

15,100 

Paraguay . 

2,500 

Peru . 

55 

2,500 

Urugixay . 

4,000 

800 

Venezuela . 

13 

Europe 

1,660 

Norway . 

1,900 

850 

Poland . 

90 

1,200 

Rumania . 

109 

1.000 

Spain . 

1,000 

1,800 

Sweden . 

1,675 

5,400 

Switzerland . 

2,300 

2,000 

Union  of  Soviet 

500 

Republics . 

355 

3,800 

Y  ugoslavia . 

212 

Developed  Potential 
800 


500 

200 

38,000 

150 


1,000 

500 

2,000 

4,500 

300 

3,000 


9.500 
1,400 
1,600 
4,000 
5,000 

2.500 


8,425 

3,000 


.\aia 


Developed  Potential 


Developed  Potential 


Chinese  Republic.  2 

India .  300 

Japan .  3,500 

Siam  and  Malay 

States .  25 


.Abyssinia . 

Belgian  Congo 
and  Belgian 

mandate . 

British  East 

•Africa . 

French  mandate 
in  Cameroon. . . 


20.000 

27.000 

6,000 

4,000 


4,000 


Union  of  Soviet 
Republics  in 
.Asia . 


8,000 


15  90,000 

3  4,700 


13,000 


French  Congo .  35,000 

Liberia .  4,000 

Madagascar  5.000 

Rhodesia.  2  2,500 

Union  of  South 

•Africa .  7  1,600 


•Australia . 

2 

600 

New  Zealand  ... 

157 

2,500 

Borneo,  including 

Phillipine  Islands. 

21 

1.500 

New  Guinea 

Sumatra . 

20 

2,000 

and  Papua .... 

7,500 

Tasmania . 

75 

700 

Java . 

60 

800 

.Approximate  Totais  by  Continents 

Africa . 

33 

190,000 

Oceanica . 

370 

17,000 

.Asia . 

4,000 

71,000 

South  America . . . 

900 

44,000 

Europe . 

18,400 

56,000 

.Approximate 

North  America.. . 

21,800 

69,000 

World  Total 

46,000 

447,000 
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Business  News  and  Markets 


Study  of  Selling  Costs  Urgent, 

Executives  Find 


und  Halske  and  German  General  Elec¬ 
tric,  other  financial  interests  are  now 
represented  on  the  board  of  directors  ot 
the  Bergmann  Electric  Company.  The^e 
include  the  Deutsche  Bank,  Disconlo 
Gesellschaft,  Darmstaedter  und  National 
Bank  and  the  Credit  Anstalt. 


The  imperative  need  for  rigid  econ¬ 
omy  to  help  business  recovery  has 
led  to  a  thorough  analysis  of  costs  on 
the  part  of  many  distributing  organiza¬ 
tions.  Based  on  this  need  the  N.E.M.A. 
Cniform  Accounting  Manual  has  been 
developed  to  show  how  the  expenses  of 
distribution  should  be  collected — first,  to 
provide  figures  for  the  supervision  of 
economy  in  marketing  activities,  and, 
second,  to  make  it  possible  to  allocate 
those  expenses  to  lines  of  product. 
W  hile  the  Uniform  Accounting  Manual 
makes  definite  suggestions  on  the 
launching  of  procedure  for  the  ascer- 
tainmeut  of  marketing  costs,  it  does  not 
provide  a  "ready-made”  system.  .Such 
a  step  it  could  not  take,  for,  after  all. 
the  ascertainment  of  costs  of  marketing 
i>  a  matter  for  individual  study  and 
determination  by  each  company. 

A  study  of  this  kind  should  include 
a  comprehensive  analysis  of  the  costs 
of  marketing  with  the  purpose  of  deter¬ 
mining  whether  or  not  each  of  the  sev¬ 
eral  classes  of  products  will  contribute 
its  reasonable  share  to  the  profits  of  the 
company,  says  the  manual. 

"How  many  member  companies  now 
know,  for  example,  that  product  A. 
although  contributing  largely  to  volume, 
is  yielding  its  fair  share  of  the  profit? 
Or  that  product  B.  if  distributed  nation¬ 
ally.  would  yield  as  great  a  net  profit  as 
if  its  distribution  were  confined  to  a 
restricted  territory?  Or  that  product  C 
is  incurring  a  loss  because  of  unreason¬ 
ably  high  selling  expenses?  Or  that 
|)roduct  D  is  a  "loser”  because  the  mar¬ 
ket  is  too  limited  to  provide  the  neces¬ 
sary  volume  to  yield  a  profit?  The 
answers  to  such  questions  cannot  be 
reached  by  guess  or  by  "hunch,”  but 
only  by  the  ascertainment  of  reliable 
cost  data. 

"In  the  past,  most  of  the  emphasis 
on  cost  accounting  has  been  on  the  costs 
of  production.  This  was  natural.  Pro¬ 
duction  is  carried  on  under  one  roof, 
production  planning  and  control  became 
liighly  developed,  and  the  technique  of 
cost  ascertainment  was  reasonably  well 
standardized.  Marketing,  on  the  other 
hand,  involves  »)perations  far  from  head- 
(juarters:  its  processes  have  not  been  as 
standardized  nor  under  as  close  control 
as  the  processes  of  production ;  the  tech¬ 
nique  of  cost  ascertainment  has  pre¬ 
sented  difficulties. 


"W'e  are  not  seeking  explanations, 
however,  for  a  failure  to  know  the  costs 
of  marketing.  W’e  should  be  interested 
solely  in  becoming  aware  of  what  can 
be  done  in  a  practical  way  in  the  deter¬ 
mination  of  marketing  costs  as  an  aid  in 
the  determination  of  marketing  policies.” 

T 

Copeland  Products,  Inc. 
Sales  at  Record 

Consolidated  profits  of  Copeland 
Proilucts,  Inc.,  manufacturer  of  com¬ 
mercial  and  domestic  electric  refrigera¬ 
tion  equipment,  for  the  eight-month 
period  ended  June  30  totaletl  $265,628 
after  provision  for  depreciation  and  fed¬ 
eral  taxes. 

According  to  Louis  Ruthenburg, 
president,  sales  for  1931  to  date  have 
surpassed  all  previous  records  by  a  sub¬ 
stantial  margin  both  in  household  and 
commercial  lines.  Export  sales  have 
also  increased  materially.  Sales  for 
July,  Mr.  Ruthenburg  states,  are  con- 
siderablv  over  those  of  July,  1929  and 
1930. 

T 

German  Electrical 
Manufacturers  Co-operate 

Depre.ssed  business  conditions  have 
driven  some  of  the  leading  German 
electrical  manufacturers  to  further  co¬ 
operation.  The  German  General  Elec¬ 
tric  Company  and  Siemens  und  Halske, 
the  two  leading  electrical  concerns  in 
Germany,  have  taken  a  more  active  in¬ 
terest  in  the  operations  of  the  Bergmann 
Electric  Company. 

Elimination  of  unprofitable  opera¬ 
tions  on  the  part  of  the  Bergmann  or¬ 
ganization  is  one  of  the  first  steps.  In 
addition  to  representatives  of  Siemens 


T 

British  General  Electric 
Profits  Down  Slightly 

Operating  profit  of  the  General  Elec¬ 
tric  Company,  Ltd.,  of  Great  Britain 
for  the  year  ended  March  31  amounted 
to  $5,610,000  and  the  balance  after  de¬ 
preciation,  operating  charges,  reserve, 
preferred  dividends,  directors’  fees,  etc., 
was  $1,235,000.  After  a  dividend  of 
$1,126,820,  a  balance  of  $2,000,000  was 
carried  forward  against  a  balance  of 
$1,995,000  brought  forward  from  the 
preceding  year. 

The  operating  profit  was  $285,000  be¬ 
low  that  of  the  preceding  fiscal  year. 

T 

Transformer  Order 
for  General  Electric 

An  order  for  tAventy  transformers,  ex¬ 
ceeding  $1,000,000  in  value,  has  been 
received  by  the  General  Electric  Com¬ 
pany  from  Commonwealth  Edison  Com¬ 
pany  and  Super-Power  Company  of 
Illinois.  The  transformers  will  be  used 
on  both  ends  of  a  220,000-volt  trans¬ 
mission  line  which  extends  100  miles 
from  Powerton  to  the  Crawford  Avenue 
station  of  the  Commonwealth  Edison 
Company. 

▼ 

21  per  Cent  Rise 
in  Pine  Poles  Treated 

Pine  poles  treated  last  year  exceeded 
1929  totals  by  21  per  cent,  government 
statistics  show.  For  the  fourth  consec¬ 
utive  year  creosoted  pine  has  led  the. 
field  of  treated  poles.  Totals  of  poles 
treated  by  kinds  of  wood  and  by  kinds 
of  treatment  are  given  below : 


Full  Pressure 
Treatment 

Butt  Treatment 
Only 

Total 

Kind  of  Wood 

(Number) 

(Number) 

1930 

1929 

Southern  pine . 

Cedar 

.  2,428.001 

172* 

2,428,173 

2.006,300 

Western  red . 

.  11,073 

1,114,422 

1,125,495 

1,361,227 

Northern  white . 

.  28 

425,026 

425,054 

650.424 

Chestnut . 

188,958 

188,958 

294,904 

LodRepole  pine . 

.  8.983 

.  10,719 

87,374 

1,209 

66 

96,357 

11,928 

66 

Miscellaneous . 

Total . 

*  Experimental  treatment. 

.  2,458,804 

1.817,227 

4,276,031 
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Maytag  Net  Sales 
$5,479,345  Half  Year 

Xet  profit  of  the  Maytag  Company, 
manufacturer  of  electric  washing  ma¬ 
chines,  etc.,  for  the  six  months  ended 
June  30  was  $470,994  after  depreciation, 
federal  taxes,  etc.  This  compares  with 
$1,382,927  for  the  first  half  of  1930. 
Income  account  for  six  months  ended 
June  30,  1931,  compares  as  shown  in 
the  following  table: 


1931 

1930 

Net  sales . 

Costs . 

$5,479,345 

4,870,810 

$9,073,504 

7,562,584 

Operating  profit . 

Other  income . 

$608,535 

174.317 

$1,510,920 

236,903 

Total  income . 

$782,852 

$1,747,823 

Depreciation . 

Federal  tax  reserve . 

Other  deductions . 

131,792 

67,500 

112,566 

119,220 

188,000 

57,676 

Net  profit . 

$470,994 

$1,382,927 

First  preferred  dividends. . . , 
Cumulative  pref.  dividends. . 
Common  dividends . 

219,189 

428,226 

239,535 

428,214 

1,213,403 

Deficit . 

$176,421 

$498  223 

T 


Analysis  of 

New  Code  Completed 

The  current  revision  of  the  National 
Electrical  Code,  upon  which  the  electri¬ 
cal  committee  acted  last  February  and 
which  was  approved  by  the  National 
Fire  Protection  Association  recently, 
has  been  carefully  analyzed  by  A.  L. 
Abbott,  engineer  of  the  uniform  ordi¬ 
nance  department  of  the  National  Elec¬ 
trical  Manufacturers’  Association.  This 
analysis  will  be  ready  for  distribution 
the  early  part  of  August. 

The  analysis  was  made  on  account  of 
the  large  number  of  changes  the  revi¬ 
sion  contains  this  year,  which  probably 
affect  the  industry  more  than  any  other 
previous  revision.  Each  changed  rule  is 
reprinted  and  compared  with  the  cor¬ 
responding  1930  rule.  These  rules,  to¬ 
gether  with  each  amendment,  are  briefly 
explained  to  bring  out  the  significance 
of  the  change. 

The  analysis  of  the  1931  revision  of 
the  National  Electrical  Code  is  approxi¬ 
mately  130  pages  in  the  approximate 
I  size  of  the  National  Electrical  Code.  It 

I  is  being  published  by  the  National  Elec- 

;  trical  Manufacturers’  Association  as  a 

j  contribution  to  the  industry,  which  will 

■  distribute  10,000  free  copies  to  the 

^  members  of  the  International  Associa- 

^  tion  of  Electrical  Inspectors,  the  Na- 

I  tional  Electrical  Manufacturers’  As¬ 

sociation,  the  National  Electric  Light 
Association,  the  Association  of  Elec- 
tragists  International  and  the  Interna¬ 
tional  Association  of  Municipal  In¬ 
spectors.  Additional  copies  can  be 
obtained  by  any  one  at  10  cents  per 
copy. 

ft  is  felt  that  the  industry  will  ap- 
[  preciate  the  value  of  Mr.  Abbott’s  work. 
‘IS  it  ha--  in  tbe  past,  and  it  is  suggested 


that  as  the  edition  is  limited,  those  who 
may  desire  additional  copies  will  order 
them  very  promptly  from  the  National 
Electrical  Manufacturers’  Association. 
420  Lexington  Avenue,  New  York  City. 

T 

Cdlculdtin3  Board  (or 
Commonwealth  Edison  Co. 

•An  order  for  what  is  said  to  be  the  first 
alternating-current  calculating  board 
ever  received  for  commercial  use  has 
been  obtained  by  the  Westinghouse 
Electric  &  Manufacturing  Company. 
The  order  came  from  the  Common¬ 
wealth  Edison  Company. 

The  purchase  price  is  approximately 
$50,000.  The  calculating  board  for 
the  Commonwealth  Edison  Company 
will  be  located  at  the  company’s  head¬ 
quarters  in  the  Edison  Building  at 
Chicago  and  will  be  used  to  determine 
system  operating  conditions  under 
various  loads  and  schemes  of  operating. 

▼ 


New  York  Metal  Prices 


■lulv  29,  1931 

Aug.  5,  1931 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic .... 

7J 

7} 

Lead,  Am.  S.  &  R.  price 

4.40 

4  40 

.■\ntimony . 

6  70 

6.65 

Nickel,  ingot . 

35 

35 

Zinc,  spot . 

4  225 

4.20 

Tin,  Straits . 

24i 

24  40 

Aluminum,  99  per  cent. 

23  30 

23.30 

Westinshouse  Enters 
Washing  Machine  Field 

Entrance  of  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company  into  the 
household  electrical  washing  machine 
field  was  marked  by  approval  of  a  con¬ 
tract  with  Altorfer  Brothers  Company, 
Peoria,  III.,  which  will  produce  three 
models  for  the  Westinghouse  company. 

The  Altorfer  firm  also  announced 
closing  of  contracts  to  manufacture  new 
washer  models  for  the  Federal  Electric 
Company  and  Fairbanks,  Morse  & 
Company,  Chicago. 

“The  contracts  and  demand  for  the 
new  ABC  model  77  washer  will  require 
the  largest  production  of  our  history  in 
all  departments,  compelling  overtime 
operation  for  some  period,’’  said  Presi¬ 
dent  Silas  H.  Altorfer. 

T 

Foster-Wheeler  Orders 
Down  Sharply 

The  report  for  the  six  months  ended 
June  30,  1931,  of  the  Foster  Wheeler 
Corporation,  including  English  and 
French  subsidiaries,  shows  a  net  profit 
of  $70,828  after  charges,  taxes  and  de¬ 
preciation,  equivalent,  after  dividend 
requirements '  on  7  per  cent  preferred 
stock,  to  3  cents  a  share  on  247.705 
no-par  shares  of  common  stock. 

Unfilled  orders  on  June  30.  1931, 
amounted  to  $4,247,560,  against  $10,- 
720.757  on  June  30  of  the  previous  year. 


T  T  T 

ASSEMBLY  OF  THRUST  BEARING  SUPPORT 


Assembly  of  a  thrust  bearing  support  for  a  16,667-kva.  overhung 
hydro-electric  generator.  Four  of  these  machines  are  being  built  for 
the  IFashington  Flee  trie  Company  at  the  Schenectady  Works  of  the 
General  Electric  Company 
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Market  Conditions 

ORDERS  for  electrical  equipment  on  the  Pacific  Coast 
continue  at  a  low  level  and  collections  are  a  problem  in 
some  sections.  Government  and  municipal  orders  comprise 
the  bulk  of  the  week’s  business.  Apprehension  is  felt  for  future 
business  in  some  sections,  especially  in  the  Middle  West,  as  orders 
fail  to  come  in  in  as  large  quantities  as  was  anticipated. 

- Central-station  buying,  especially  for  substation  work, 

is  active  in  the  Eastern  district  this  week  and  municipal  business 
shows  a  sizable  volume  of  potential  orders. 


EASTERN 

— Despite  a  week  of  extremely  hot 
weather,  coupled  with  slackening 
summer  business  in  general  lines, 
the  electrical  equipment  market  car¬ 
ries  a  cheerful  tone  in  the  Eastern 
district  and  a  fair  volume  of  com¬ 
mitments  lends  considerable  encour¬ 
agement  for  the  immediate  future. 
Substation  account  takes  the  lead 
in  the  tveek’s  orders  and  central 
stations  shorv  marked  expansion  in 
that  direction. 


▼  T  T 


MIDDLE  WEST 

— Very  little,  if  any,  change  in 
general  business  conditions  is 
obserz'cd  this  zveek  in  the  Middle 
West  section,  ll'hile  the  z’olume  of 
business  appears  to  be  holding  up 
fairly  zoell,  a  somezvhat  more  de¬ 
fined  feeling  of  apprehension  for 
future  business  is  being  manifested. 

— Major  industries  are  maintaining 
their  positions,  although  not  zvith- 
out  difficulty.  A  recent  discon¬ 
tinuance  of  production  at  one  of  the 
largest  automotiz'c  plants  is  some- 
Zi'hat  disheartening,  athough  en¬ 
couraging  reports  of  a  gain  in  auto¬ 
mobiles  produced  by  another  manu¬ 
facturer  tend  to  counteract  this  in¬ 
fluence  to  a  certain  extent. 

Industrial  activity  continues  quite 
spotty.  altht)ugh  it  is  believed  that  some 
improvement  in  employment  conditions 
has  been  made.  The  output  of  electrical 
energy  continues  to  increase  and  whole¬ 
sale  trade  is  fairly  steady.  A  large 
amount  of  apparatus  was  purchased  this 
week  and  a  considerable  amount  of 
eijuipment  and  cable  is  on  inquiry  at  this 
time.  Some  of  the  interesting  orders 
placed  include  nine  33,033-kva.  air-  and 
water-cooled,  single-phase,  60-cycle. 
38,000-volt  transformers.  56  4,000-amp., 
15-kv..  1,000.000-kva.,  interrupting  ca¬ 
pacity,  three-pole,  single-throw,  wheel- 
mounted.  solenoid-operated  oil  circuit 
breakers,  42  12.000-amp.,  69-kv.,  1,000,- 
000-kva.,  interrupting  capacity,  three- 
pole,  single-throw,  wheel-mounted, 
solenoid-operated  oil  circuit  brejikers, 
thirteen  2,000  amp.,  15-kv.,  1.000,000- 
kva..  interrupting  capacity,  single-pole, 
single-throw,  wheel -mounted,  solenoid- 
operated  oil  circuit  breakers  and  86  600- 
amp.,  15-kv.,  350.000-kva.,  interrupting 
capacity,  three  -pole,  single  -  throw, 
wheel-mounted,  solenoid-operated  oil  cir¬ 
cuit  breakers. 

f'OXSTRUCTION  PKOJECTS 

Mechanical  Handling  Systems,  Inc., 
Detroit.  Mich.,  plans  new  plant  to  cost 
$100.0(KI.  American  Manganese  Steel  Com¬ 
pany.  Chicago.  Ill.,  is  considering  plant  at 


Montreal,  Que.,  to  cost  in  excess  of 
$1,500,000.  Schell  Leather  Goods  Com¬ 
pany,  Cincinnati,  Ohio,  plans  factory  to 
cost  about  $70,000.  .\shtabula  General 
Hospital,  Ashtabula,  Ohio,  plans  power 
plant  at  institution.  Columbus,  Ohio,  has 
plans  under  way  for  an  ornamental  light¬ 
ing  system.  State  Teachers  College,  Valley 
Citj’,  X.  D.,  will  receive  bids  until  August 
15  for  two  mechanical  stokers,  overfeed 
type. 

❖ 

SOUTHEAST 

— Business  activities  continue 
quiet  over  the  Southeast  generally, 
ztnth  only  a  fair  volume  of  small 
orders  reported.  However,  one  of 
the  larger  jobbers  reports  his  busi¬ 
ness  as  only  slightly  under  budget 
estimates,  due  in  a  measure  to  a 
z’ery  excellent  fan  season,  and  states 
that  prospects  arc  for  a  fall  pick-up, 
particularly  in  appliances  lines. 

The  Water  and  Sewer  Commission  of 
New  Orleans  placed  an  order  for 
synchronous  motors  amounting  to  $40,- 
000  last  week.  A  Georgia  power  com¬ 
pany  ordered  last  week  transformers 
totaling  $10,000  and  there  is  a  power 
cable  order  approximating  $12,000  to 
$15,000  to  be  placed  by  a  Florida  utility 
in  the  next  couple  of  weeks.  The  federal 
penitentiary  at  Atlanta  ordered  $5,000 
worth  of  supply  lines  and  $1,000  worth 
of  “V”  belt  drive  last  week  for  its  textile 
unit.  There  is  a  more  or  less  immediate 
prospect  of  an  order  for  $30,000  worth 
of  motors  for  a  textile  mill  addition  in 
Georgia  and  this  installation  will  call  for 
the  purchase  of  substation  equipment 
amounting  to  appro.ximately  $8,000  by 
the  power  company  furnishing  the 
service. 

CONSTRUCTION  PROJECTS 

Cherry  River  Paper  Company,  Philadel¬ 
phia,  Pa.,  plans  construction  of  a  power 
dam  for  service  at  pajier  mill  at  Rich- 
wood,  W.  Va.  Louisville  Gas  &  Electric 
Company,  Louisville,  Ky.,  plans  extensions 
and  improvements  in  power  substations 
and  transmission  lines  to  cost  close  to 
$400,000.  Poinsetta  Dairy  Products,  Inc., 
T  ampa,  Fla.,  has  plans  for  plant  to  cost 
about  $100,000. 


— Municipal  business  also  has 
opened  up  ztnth  more  promise  and 
inquiries  from  that  quarter  show  a 
sizable  z’olume  of  potential  orders. 
Radio  dez'elopments  are  securing 
attention  from  electrical  equipment 
manufacturers  and  are  giving  im¬ 
petus  to  specialty  production.  Goz  - 
ernment  azeards  for  electrical  appa¬ 
ratus  continue  to  reach  good  totals. 

A  New  York  manufacturer  has 
secured  an  order  from  a  metropolitan 
power  company  for  transformers  and 
accessories  to  an  amount  of  $30,000. 
The  same  maker  has  also  received  a 
contract  from  a  central  station  in  New 
Jersey  for  a  number  of  transformers 
and  switchgear  to  the  sum  of  $32,000. 
The  Commonwealth  Edison  Company, 
Chicago,  and  its  affiliated  interest, 
Super-Power  Company  of  Illinois,  have 
placed  an  order  for  twenty  large  trans¬ 
former  units  with  the  General  Electric 
Company,  totaling  about  $1,000,000; 
eight  of  the  transformers  will  be  of 
record  size,  being  30  ft.  high,  27 \  ft. 
long  and  19 J  ft.  wide.  The  equipment 
will  be  made  at  the  Pittsfield,  Mass., 
works  of  the  company.  Fairbanks, 
Morse  &  Company  are  furnishing  an  oil 
engine-generator  unit  for  an  installation 
to  be  made  by  a  power  company  in  Ne¬ 
braska.  Ingersoll-Rand  Company,  New 
York,  has  secured  an  award  for  a  steam 
condenser  for  the  municipal  electric  sta¬ 
tion  expansion  at  Pasadena.  Calif. 

General  Cable  Company  has  secured 
an  order  for  cable  from  the  United 
States  Signal  Corps,  Brooklyn.  Okonite 
Company  will  furnish  a  quantity  of  sub¬ 
marine  cable  for  Los  Angeles,  Calif. 
Vernon,  Calif.,  has  placed  a  record 
order  for  Diesel  engines  for  a  municipal 
station  installation,  covering  five  such 
units  with  total  rating  of  35,000  bp., 
the  contract  going  to  the  Hooven-Owen- 
Rentschler  Company  at  a  price  reported 
in  excess  of  $1,500,000.  The  station 
will  be  the  largest  Diesel  engine  plant 
in  the  world,  it  is  claimed. 

Railroad  and  marine  business  has 
slackened  during  the  past  fortnight  and 
only  scattered  awards  are  being  placed 
for  miscellaneous  equipment.  A  New 
York  manufacturer  has  secured  an  order 
for  motors  and  engine  room  apparatus, 
including  indicators,  for  the  United 
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States  Navy,  approximating  $30,000. 
Western  Electric  Company  has  con¬ 
tracted  with  Pennsylvania  Air  Lines  to 
supply  complete  radio  equipment  for  its 
routes,  including  beacon  lamps,  weather 
broadcast  receivers  and  allied  apparatus. 
Crosley  Radio  Corporation  has  placed 
a  large  order  for  condensers  with  an 
Ohio  manufacturer. 

CON.STRUCTION  PROJECTS 

Commissioner  of  Education,  Albany, 
X.  Y..  will  receive  bids  until  August  20 
for  electrical  work,  elevators,  etc.,  for  State 
College  of  Home  Economics,  Cornell  Uni¬ 
versity,  Ithaca,  N.  Y.  The  Board  of 
Education,  New  York,  has  completed  plans 
for  a  vocational  and  continuation  school 
at  St.  George,  S.  I.,  to  cost  abtiut  $1,(X)0,0(X). 
Public  Service  Electric  &  Gas  Company, 
Newark,  N.  J.,  plans  steel  tower  trans¬ 
mission  line  from  generating  station  at 
Burlington,  N.  J.,  to  Hamilton  Township, 
near  Trenton,  N.  J.,  to  operate  at  132,0(X) 
volts.  Orange,  N.  J.,  plans  extensions 
and  improvements  in  light  and  power  plant 
and  waterworks  station  to  cost  $435,000. 
Department  of  City  Transit,  Philadelphia, 
Pa.,  will  receive  bids  until  August  18  for 
mercury-arc  power  rectifier  equipment  for 
power  substation.  General  Purchasing 
Officer,  Panama  Canal,  VV'^ashington,  D.  C.. 
will  receive  bids  until  August  24  for 
switchboard,  ammeters,  power  cable  and 
other  electrical  equipment  (Schedule  2675). 

❖ 

SOUTHWEST 

— During  the  past  week  certain 
lines  in  stock  sises  of  apparatus 
have  shown  a  very  slight  improve¬ 
ment  in  volume  moved  and  a  fezv 
inquiries  have  been  received  for 
pole  line  hardzvare. 

The  city  of  St.  Louis  bought  a  400- 
kw.  direct-current  and  a  200-kw.  alter¬ 
nating-current  generator  totaling  $27.- 
(X)0,  both  to  be  engine-driven  and  to  be 
placed  in  the  city  sanitarium.  An  order 
was  placed  for  four  motors  of  500  hp. 
and  four  motors  of  250  hp.  capacitv  for 
dri  ving  oil  pipe  line  pumps  for  an 
Oklahoma  company,  the  total  cost  with 
control  boards  being  $20,000.  Oklahoma 
Agricultural  and  Mechanical  College 
hoijght  two  300-kw.  generating  .sets  to 
cost  $9,000  with  switchboard. 

roXSTRI'CTION  rRO.IECT.S 

Loose-Wiles  Biscuit  Company,  Kansas 
City,  Mo.,  contemplates  plant  at  Los 
Angeles,  Calif.,  to  cost  over  $1,000,000. 
Dreat  Lakes  Pipe  Line  Company,  Kansas 
City,  Kan.,  contemplates  gasoline  storage 
and  distributing  plant,  with  blending  divi¬ 
sion.  at  Omaha,  Neb.,  to  cost  over  $100,000. 
Construction  Quartermaster,  Fort  Sam 
Housttm.  Tex.,  will  receive  bids  until 
August  24  for  an  engineering  shop  and 
other  industrial  buildings.  Humble  Oil  & 
Refining  Company,  Houston,  Tex.,  con¬ 
templates  oil  refining  plant  at  Gladewater, 
Tex.,  to  cost  over  $150,000.  Southwestern 
Las  &'  Electric  Company,  Shreveport,  La., 
plans  transmission  line  from  Arsenal  Hill 
power  plant  to  Marshall,  Tex.,  to  operate 
at  66,000  volts. 


PACIFIC  COAST 

— With  few  big  jobs  in  the  requisi¬ 
tion  stage  and  with  public  utility, 
industrial  and  railroad  construction 
cut  to  the  minimum  attention  is 
focussed  on  the  forthcoming  retail 
season.  It  is  confidently  expected 
that  salary  cuts  and  vacations  zvith- 
out  pay  have  been  compensated  for 
by  louder  retail  prices  and  that 
fairly  good  business  will  result. 

— An  unprecedented  40  days’  hot 
spell  in  the  central  valley  has 
cleaned  out  fan  stocks. 

Intensive  competitive  campaigns  for 
refrigerators  are  planned,  prices  in 
wiring  staples  are  fluctuating  in  re¬ 
sponse  to  an  uneasy  market,  and  while 
collections  are  still  averaging  45  days 
they  are  causing  increasing  concern  to 
wholesalers.  Government  ordering  in¬ 
cludes  wire  insulators,  telephones  and 
supplies  for  various  national  parks  and 
a  $1,500  submarine  cable  for  Los 
Angeles  harbor.  Westinghouse  reports 
a  $13,000  refrigerator  shipment  to 
Honolulu.  New  street-lighting  business 
is  scarce,  but  double-standard  installa¬ 
tions  for  South  San  Francisco  and  San 
Jose,  a  25-light  job  for  Courtland,  a 
considerable  ornamental  boulevard  job 
for  Los  Angeles  and  highway  bridge 
lighting  are  reported.  Incandescent 
lamp  sales  have  held  up  well  during 
the  summer  and  the  high-wattage 
miniature  golf  lamps  of  last  year  have 
been  compensated  for,  to  some  extent, 
by  service-station  relighting  in  higher 
intensities.  Machinery  manufacturers 
report  very  dull  conditions,  but  about 
$50,000  worth  of  business  has  been 
worked  up  for  various  modernizing 
features  of  plants.  Actual  orders  include 
$15,000  worth  of  spare  General  Electric 
turbine  parts  for  San  Francisco  and  two 
800-hp.  synchronous  motors  valued  at 
$12,000  for  a  Bay  plant. 

During  1932  the  Seattle  Municipal 
Lighting  Department  will  spend  $4,352,- 
972  on  new  construction,  according  to 
the  preliminary  budget  of  the  depart¬ 
ment  being  studied  by  the  City  Council, 
which,  it  is  stated,  will  be  allowed  since 
the  department  is  self-supporting,  The 
entire  department  budget  for  the  year 
will  total  $10,994,213,  as  compared  with 
$8,905,026  for  1931. 

Motor  and  apparatus  sales  reported 
last  week  included  $40,000  worth  of 
panelboards  and  control  apparatus  to 
the  Weyerhaeuser  Timber  Company,  for 
a  pulp  and  paper  mill  at  Longview, 
Wash.;  40  transformers  from  3  to  15 
kw.  and  ten  circuit  breakers  from  50  to 
300  amp.  to  the  National  Park  service  at 
Mount  Rainier,  35  motors  from  100  hp. 
down  to  lumber  mills  and  allied  wood¬ 
working  plants:  fifteen  pumping  units 
with  motors  ranging  from  1  hp.  to  10 
hp.  to  irrigation  districts  in  eastern 


Washington,  one  small  switchboard  to 
the  Olympia,  Wash.,  Water  Depart¬ 
ment,  30  motors  from  75  hp.  down  to 
scattered  industrial  sources  and  ten 
machines  from  25  hp.  down  to  fish  and 
vegetable  canneries.  A  manufacturer’s 
representative  reports  sale  of  $1.5(K) 
worth  of  miscellaneous  switchgear  to 
local  central  stations. 

CONSTRUCTION  PROJECTS 
Public  Works  Department,  Eleventh 
Naval  District,  San  Diego,  Calif.,  will 
receive  bids  until  August  18  for  an  electric¬ 
operated  refrigerating  plant  for  air  station 
at  Naval  Operating  Base.  United  Artists 
of  California,  Inc.,  Los  Angeles,  Calif., 
plan  motion-picture  theater  at  Richmond, 
Calif.,  to  cost  $160,000.  Berkeley, 
Calif.,  contemplates  ornamental  lighting 
system  on  College  Avenue.  Globe  Grain  & 
Milling  Company,  Los  Angeles,  Calif., 
plans  improvements  in  mill  at  Vernon, 
Calif.,  to  cost  over  $200,000.  Pacific  States 
Pulp  &  Paper  Company,  Spokane,  Wash., 
plans  pulp  and  paper  mill  at  Priest  River, 
Idaho,  to  cost  ateut  $2,500,000. 

❖ 

NEW  ENGLAND 

— Sales  of  electrical  equipment  in 
this  district  were  confined  to  small 
orders  daring  the  past  zveek,  but 
constitute  a  fair  volume,  with  small 
motors  shozving  little  change  in 
trend.  Central-station  supplies  are 
less  active.  Heavy  electrical  equip¬ 
ment  is  in  little  demand,  but  some 
specialities  indicate  more  strength. 

— General  scheduled  materi.\ls 
are  mozdng  well  and  contractors  are 
buying.  Lighting  units  and  small 
switches  are  in  demand. 

Contracts  for  an  elevator  installation 
noted  for  the  past  week  amounted  to 
about  $150,000.  A  special  electrical  con¬ 
trol  for  marine  service  was  recently 
placed  with  a  large  shipbuilding  corpo¬ 
ration  and  in  addition  an  interesting 
order  for  sw'itchboards  and  meters. 
Special  e(|uipment  for  a  new  radio  sta¬ 
tion  was  placed  with  a  prominent  manu¬ 
facturer  amounting  to  over  $20,000. 
Interest  in  commercial  electric  ciKiking 
is  reported  gaining  and  inquiries  are 
increasing.  Electrical  appliance  sales  for 
a  group  of  Maine  stations  reflect 
steadiness  in  buying  in  the  northeastern 
district  and  for  the  past  week  amounted 
to  over  $15,000.  Encouragement  in  this 
district  is  noted  and  is  traced  to  steady 
orders  in  diversified  industries,  among 
which  electrical  eejuipment  manufactur¬ 
ing  plays  a  prominent  part. 

CONSTRUCTION  PROJECTS 
Department  of  Mental  Diseases,  Com¬ 
monwealth  of  Massachusetts,  Boston,  will 
receive  bids  until  August  11  for  an  indus¬ 
trial  school  (at  Belchertown,  Mass. 

Paramount-Publix  Corporation,  New  York, 
will  proceed  with  superstructure  for  a 
motion-picture  theater  at  Boston,  to  cost 
over  $500,000.  McKesson  &  Robbins,  Inc., 
Bridgeport,  Conn.,  plans  drug  and  chem¬ 
ical  manufacturing  plant  at  Montreal,  Que., 
to  cost  close  to  $1,C)00,000. 
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New  Equipment  Available 


5-  to  50-Kva.  Transformer 
for  Rural  Service 

A  LINE  OF  TRANSFORMERS  fof  tUral 

line  service  has  been  announced  by 
Allis-Chaliners  Manufacturing  Com- 
I)any,  Milwaukee.  Both  electrical  and 
mechanical  advantages  of  existing  types 
are  claimed.  Among  some  of  the  ad¬ 
vantages  announced  by  the  company  are 
easily  removed  bushings,  bushing 
shanks  submerged  in  oil,  high-voltage 
electrical  connections  under  oil,  trans¬ 
formers  equipped  with  ventilating 
breathers,  improved  oil-sampling  device 
incorporated  in  drain  plug  and  high- 
and  low-voltage  bushings. 

The  dielectric  strength  of  the  coil 
structure  has  been  greatly  increased,  it 
is  claimed.  High-voltage  bushings,  13,- 
8tX)-volt  class  down  to  and  including 
6.900-volt  class,  have  a  dry  flashover 
of  75,000  volts  (r.m.s.)  60  cycles;  wet 
flashover,  45,000  volts.  The  high-volt¬ 
age  coils  are  sectionalized  in  order  to 
reduce  the  dielectric  stresses  between 
layers.  These  stresses  have  been  re¬ 
duced  to  low  values,  thereby  securing 
maximum  reliability  against  insulation 
failure.  Transformer  bushings  are  de¬ 
signed  to  be  free  from  corona  at  normal 
operating  voltages  and  the  transformer 
will  not  cause  interference  with  existing 
types  of  radio-receiving  apparatus. 

T 

One-Piece  Cylindrical 
Spliceless  Steel  Pole 

A  NEW  DESIGN  OF  STEEL  POLE,  the 
Hammel  pole,  embodying  the  principle 
of  the  cubic  structure,  developing 
maximum  strength  and  minimum 
weight,  is  announced  by  the  Pittsburgh 
Crucible  Steel  Company,  Pittsburgh. 
Pa.  It  is  intrinsically  a  one-piece 
cylindrical  structure,  free  from  rivets, 
bolts,  joints,  .splices,  etc.  All  poles  are 
designed  to  withstand  the  calculated 
stresses  produced  by  their  own  weight 
and  the  weight  of  the  conductors,  tak¬ 
ing  into  account  the  loading  and  cli¬ 
matic  conditions  for  the  territory  in 
which  they  are  to  be  erected,-  allowing 
adequate  factors  of  safety. 

The  pole  is  made  mechanically  and 
the  spiral  rods  are  wrapped  clockwise 
and  anti-clockwise  ,  at  the- same  time 
under  compression  on  a-  solid  mandrel. 
The  vertical  members  are  then  inserted 
in  position  and  pressed  onto  the  wrap¬ 
ping  rods  through  resistance  contact 
welding.  In  this  way  the  rods  and  the 
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vertical  members  become  an  integral 
part  of  the  whole. 

In  the  construction  of  this  pole  a 
steel  developing  an  elastic  limit  of 
54,000  lb.  per  square  inch,  ultimate 
stress  88,000  lb.  per  square  inch,  elonga¬ 
tion  26  per  cent  in  2  in.  and  a  reduc¬ 
tion  area  of  52  per  cent  is  being  used. 
The  Hammel  pole  is  made  in  three 
standard  forms,  four-angle,  six-angle 
and  eight-angle. 

T 

Vertical  Pump  Coupling 

A  NUMBER  OF  ADVANTAGES  to  operators 
of  deepwell  turbine  pumps  are  claimed 
for  the  vertical  pump  coupling  recently 
designed  by  the  Ideal  Electric  &  Manu¬ 
facturing  Company,  Mansfield,  Ohio. 
The  purpose  of  the  vertical  pump  cou¬ 
pling  is  to  eliminate  the  necessity  of 
using  a  special  hollow-shaft  motor.  It 
removes  any  possibility  of  backspin, 
which  often  results  in  unscrewing  shaft 
sections,  it  is  claimed.  It  reduces  main¬ 
tenance  costs  and  permits  easy  shaft 
adjustment  with  standard  solid-shaft 
motor  drives. 


Since  the  shaft  supports  the  turbine 
pump  rotor  and  since  an  adjustment 
must  be  available  for  setting  this  rotor 
in  the  vertical  position  reijuired  to  give 
the  proper  clearance  for  the  pump  rotor, 
it  is  necessary  to  provide  a  means  of 
raising  and  lowering  the  shaft  through 
a  small  distance.  Heretofore,  this  has 
meant  a  hollow-shaft  motor,  to  allow 
the  pump  shaft  to  extend  through  the 
motor  shaft,  where,  by  means  of  threads 
on  the  extended  end  of  the  pump  shaft 
and  a  nut.  the  required  adjustment 
could  be  obtained.  This  adjustment  is 
now  provided  in’  the  Ideal  coupling. 


Unit  Pumping  Powers  for 
Slow-Stroke  Production 

A  SERIES  OF  UNIT  PUMPING  POWERS, 
known  as  the  ODH  series,  has  been 
announced  by  the  Oil  Well  Supply  Com¬ 
pany  and  Westinghouse-Nuttall  en¬ 
gineers.  It  is  claimed,  after  extensive 
study  and  analysis,  that  the  costs  of 
pumping  small  producing  wells  indi¬ 
vidually  will  be  much  less  than  when 
pumped  from  central  powers.  These 
unit  pumping  pow'ers  are  built  in  several 
sizes  w'ith  capacities  up  to  20  hp.  and 
pumping  speeds  from  one  to  30  strokes 
per  minute.  They  are  designed  for 
motor  or  engine  drive. 

For  electric  operation  these  unit 
pumping  powers  are  equipped  with 
Westinghouse  high-torque,  squirrel-cage 
type  a.c.  motors.  The  construction  of 
these  motors  is  based  on  a  new  prin¬ 
ciple,  in  that  the  electrical  part  con¬ 
taining  the  motor  windings  is  separate 
and  distinct  from  the  mechanical  parts. 
This  feature  introduces  new  advantages 
in  maintenance,  interchangeability  and 
performance. 

T 

A  NEW  TYPE  OF  TOWER,  called  the  Tren¬ 
ton  portable  utility  tower,  has  been  an¬ 
nounced  by  J.  R.  McCardell  &  Com¬ 
pany,  Trenton,  N.  J.  The  tower 
measures  about  3  ft.  square  outside 
with  telescoping  guard  rails.  The  truck 
platform  measures  4  ft.  wide  by  5  ft. 
long.  The  wheels  are  10-in.  rubber  tired, 
roller  bearing  and  the  front  swivels  are 
on  a  fifth  wheel.  The  tower  is  built 
in  two  sections  with  an  over-all  height 
when  raised  of  10  ft.  6  in.  and  when 
lowered  6  ft.  By  adding  one  more 
section  it  can  be  built  to  about  30  ft.  and 
can  be  used  for  many  purposes.  The 
complete  unit  can  be  built  to  meet  any 
requirements. 

T 

Lamp  Characteristic 
Calculator  Announced 

A  co.MBi NATION  celluloid-aiid-cardboard 
slide  rule  which  quickly  reveals  the 
voltage  operating  characteristics  of 
“Mazda”  lamps  and  makes  simple 
analysis  of  the  economics  of  incandescent 
lighting  has  just  been  developed  by  the 
Nela  Park  engineering  department  of 
the  General  Electric  Company. 

The  calculator  makes  it  easy  to  de¬ 
termine,  for  any  voltage  condition  under 
which  a  lamp  is  operated,  the  quantity 
of  light  that  will  be  produced,  how  much 
wattage  the  lamp  will  consume  ami  the 
life  of  the  lamp,  thereby  showing 
whether  a  change  in  the  voltage  will 
increase  or  decrease  the  cost  of  a  given 
amount  of  light. 
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